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(57) [Abstract] 

[Problem] to reduce the size of the reticle or wafer aligning stage 
while maintaining the function to measure the exposure light state or 
the imaging characteristics. 

[Means for Resolution] A wafer W is put on a wafer stage WST that is 
arranged to move in X and Y directions over a base 13 . A reticle-pattern 
image is printed in an exposure area 12 over the wafer W and the reticle 
and the wafer W are scanned in the Y direction, thereby effecting a 
printing. A measurement stage 14 is arranged over the base 13, to move 
in X and Y directions independently of the wafer stage WST. On the 
measurement stage 14, there is formed a spatial-image detecting system 
including an illumination-dosage monitor 18, an 

illuminance-nonuniformity sensor 19 and a measurement plate 20 formed 
with a slit. Because the wafer stage WST is satisfactorily provided 
with the minimally required functions for printing, the wafer stage 
WST can be reduced in size and weight. 
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[Claims] 
[Claim 1] 

A printer that transfers a pattern formed on a mask onto a 
substrate by use of an exposure beam, the printer comprising: 

a first stage that holds at least one of the mask and the substrate 
and moves a predetermined area; 

a second stage that is independent of the first stage; and 

a measuring instrument that is attached on the second stage and 
measures a state of the exposure beam. 
[Claim 2] 

A printer according to claim 1, wherein the second stage is 
arranged to move independently of the first stage. 
[Claim 3] 

A printer according to claim 1, comprising a control unit that 
causes the first stage to move between a position to which the exposure 
beam is to be irradiated and a position to which the exposure beam is 
not to be irradiated. 
[Claim 4] 

A printer according to claim 2, comprising a control unit that 
causes the second stage to move between a position to which the exposure 
beam is to be irradiated and a position to which the exposure beam is 
not to be irradiated. 
[Claim 5] 

A printer according to claim 1, comprising a control unit that 
aligns the second stage to a position to which the exposure beam is 
not to be irradiated when the first stage is in a position to which 
the exposure beam is to be irradiated. 
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[Claim 6] 

A printer that projects a pattern formed on a mask onto a substrate 
through a projection optical system, the printer comprising: 
a first stage that holds the substrate and moves across 
a predetermined area; 

a second stage that is independent of the first stage; and 
a measuring instrument that is arranged on the second stage and 

measures an imaging characteristic of the projection optical system. 

[Claim 7] 

A printer according to claim 6, wherein the second stage is 
arranged to move independently of the first stage. 
[Claim 8] 

A printer according to claim 6, comprising a control unit that 
causes the first stage to move between a position within an exposure 
area due to the projection optical system and a position of outside 
the exposure area. 
[Claim 9] 

A printer according to claim 6, comprising a control unit that 
causes the second stage to move between a position of within an exposure 
area due to the projection optical system and a position outside the 
exposure area. 
[Claim 10] 

A printer that transfers a pattern formed on a mask onto a 
substrate by use of an exposure beam, the printer comprising: 

a stage arranged with a measuring instrument that measures a state 
of the exposure beam; and 

a cooling device that is provided on the stage and cools the 
measuring instrument. 
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[Claim 11] 

A printer that projects a pattern formed on a mask onto a substrate 
through a projection optical system, the printer comprising: 

a stage arranged with a measuring instrument that measures an 
imaging characteristic of the projection optical system; and 

a cooling device that is provided on the stage and cools the 
measuring instrument. 
[Claim 12] 

A printer that transfers a pattern formed on a mask onto a 
substrate by use of an exposure beam, the printer comprising: 

a first stage that holds at least one of the mask and the substrate 
and moves across a predetermined area; 

a second stage mounted with a measuring instrument that measures 
a state of the exposure beam; and 

a heat insulation member that is arranged between the first stage 
and the second stage and cuts off heat conducting from the second stage. 
[Claim 13] 

A printer according to claim 12, wherein the heat insulation 
member is of a solid material low in thermal conductivity or a gas 
regulated in temperature. 
[Claim 14] 

A printer that projects a pattern formed on a mask onto a substrate 
through a projection optical system, the printer comprising: 

a first stage that holds the substrate and moves across a 
predetermined area; 

a second stage mounted with a measuring instrument that measures 
an imaging characteristic of the projection optical system; and 

a heat insulation member that is arranged between the first stage 
and the second stage and cuts off heat conducting from the second stage. 
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[Claim 15] 

A printer according to claim 14, wherein the heat insulation 
member is of a solid material low in thermal conductivity or a gas 
regulated in temperature. 
[Detailed description of the Invention] 
[0001] 

[Technical field to Which the Invention Belongs] 

The present invention relates to a lithographic printer for use 
in transferring a mask pattern onto a photosensitive substrate in a 
lithography process to manufacture, say, a semiconductor device, a 
liquid-crystal device or a thin-film magnetic head, which more 
particularly is suited in use on a printer having a measuring instrument 
that measures an exposure beam state, an imaging characteristic or the 
like. 
[0002] 
[Prior Art] 

In the manufacture of a semiconductor device or the like, the 
printer of the one-shot exposure type (stepper) conventionally is 
frequently used in the transfer process of an on-reticle pattern, as 
a mask, onto a resist-applied wafer (or a glass plate or the like) under 
the existence of predetermined exposure light. Recently, attentions 
are also drawn to such a scanning-exposure type projection printer 
(scanning printer) as of a step-and-scan scheme that performs a printing 
by synchronously scanning the reticle and the wafer relative to a 
projection optical, system, in order to accurately transfer a reticle 
pattern having a great area without increasing the size of the pro j ection 
optical system. 
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[0003] 

Those printers are required to make a printing at a proper exposure 
and in a state maintaining the imaging characteristics high. For this 
reason, a measuring instrument is provided on a reticle stage to align 
the reticle or on a wafer stage to align the wafer, in order to measure 
the illuminance state of exposure light, etc. and the imaging 
characteristics including projective magnification, etc. For example, 
the measuring instruments for provision on the wafer stage include an 
irradiation-dosage monitor that measures the incident energy of 
exposure light upon the projection optical system, a spatial-image 
detecting system that measures the position, contrast, etc. of a 
projection image. Meanwhile, the measuring instruments for provision 
on the wafer stage include, say, a reference plate formed with an index 
mark for use in measuring the imaging characteristics of the projection 
optical system. 
[0004] 

[Problem that the Invention is to Solve] 

In the conventional printer like the above, exposure is kept 
properly while maintaining the imaging characteristics high, by use 
of the measuring instruments provided on the reticle or wafer stage. 
On the contrary, the recent printer is required to enhance the throughput 

(productivity) in the printing process, in the manufacture of a 
semiconductor device or the like. The throughput-improving methods 
include a method to increase the exposure energy per unit time . Besides , 
there is a method that the stage drive rate is increased to reduce the 
stepping time for the one-shot exposure type and to reduce the time 
of stepping and scanning exposure for the scanning exposure type. 
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[0005] 

In this manner, in order to improve the stage drive rate, it is 
satisfactory to use a drive motor having a greater output where the 
stage systems are in the same size. Conversely, in order to improve 
the drive rate by means of a drive motor equal in output to the 
conventional one, the stage systems must be reduced in size and weight. 
However, where using a drive motor having a high output as in the former 
case, there is an increase of the heat caused at the drive motor. The 
increasing amount of heat causes delicately a thermal deformation in 
the stage system, possibly making it difficult to obtain such a high 
alignment accuracy as required for the printer. Therefore, there is 
a desire to make the stage system smaller in size and lighter in weight 
to a possible extent as in the latter case, in order to prevent the 
deterioration of alignment accuracy and improve the drive rate. 
[0006] 

Particularly, the scanning-exposure type printer has the major 
advantage that the improvement of drive rate reduces the scanning 
exposure time and greatly improves the throughput while the size 
reduction of the stage system improves the synchronous accuracy between 
a reticle and a wafer, thereby improving also the imaging 
characteristics and overlay accuracy. Nevertheless, there encounters 
a difficulty in size-reducing the stage where various measuring 
instruments are provided on the reticle or wafer stage. 
[0007] 

Furthermore, where the reticle or wafer stage has a measuring 
instrument that measures an exposure light state, an imaging 
characteristic or the like, the measuring instrument usually includes 
a heat source such as an amplifier wherein the temperature of the 
measuring instrument is increased gradually by the irradiation of 
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exposure light during measurement. As a result, the reticle or wafer 
stage delicately deforms to possibly deteriorate the alignment accuracy, 
overlay accuracy, etc. In the present situation, the deterioration 
of alignment accuracy, etc. is less in extent on the measuring instrument . 
In the future, the measuring instrument is expectedly required to 
suppress the effect of temperature rise to a greater extent as the 
circuit pattern is downscaled furthermore for a semiconductor device 
or the like. 
[0008] 

The present invention is in view of the foregoing points, and 
it is a first object of the present invention to provide a printer that 
the reticle or wafer aligning stage can be reduced in size in the state 
maintaining the function to measure the exposure light state or the 
imaging characteristics. The invention has a second object to provide 
a printer having a measuring instrument to measure the exposure light 
state or the imaging characteristics and capable of reducing the adverse 
effect of temperature rise upon making a measurement by use of the 
measuring instrument. 
[0009] 

[Means for Solving the Problem] 

A first printer according to the invention is a printer that 
transfers a pattern formed on a mask (R) onto a substrate (W) by use 
of an exposure beam, the printer comprising: a first stage (RST, WST) 
that holds at least one of the mask and the substrate and moves a 
predetermined area; a second stage (5, 14) that is independent of the 
first stage; and a measuring instrument (6, 18) that is attached on 
the second stage and measures a state of the exposure beam. 
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[0010] 

According to the invention, the first stage for use in printing 
in the nature is provided with a minimally required function for printing 
so that the first stage can be made in a minimally required size, thereby 
making it possible to make the stage smaller in size and lighter in 
weight. Meanwhile, the measuring instrument, for measuring the 
illuminance, etc, of an exposure beam without having a direct bearing 
on printing, is mounted on the separate second stage, thus being allowed 
to measure also the state of an exposure beam. 
[0011] 

In this case, the measuring instrument is, say, a photoelectric 
sensor that measures the total power of an exposure beam, an 
illuminance-nonuniformity sensor that measures the illuminance 
distribution of such an exposure beam, or the like. Meanwhile, the 
second stage is, say, arranged to move independently of the first stage 
on the movement plane of the first stage. At this time, by arranging 
the second stage in place of the first stage, the state of an exposure 
beam can be measured in the vicinity of the plane where the substrate 
is actually put. 
[0012] 

Meanwhile,, a control unit (10) is desirably included that causes 
the first stage to move between a position to which the exposure beam 
is to be irradiated and a position to which the exposure beam is not 
to be irradiated. At this time, during measurement, the first stage 
is retracted from the position where an exposure beam is irradiated. 
Meanwhile, a control unit (10) is desirably included that causes the 
second stage to move between a position to which the exposure beam is 
to be irradiated and a position to which the exposure beam is not to 
be irradiated. This allows the measuring instrument of the second stage 
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moves to the position to which an exposure beam is to be irradiated. 
[0013] 

Meanwhile, a control unit (10) is desirably included that aligns 
the second stage in a position to which the exposure beam is not to 
be irradiated when the first stage is in a position to which the exposure 
beam is to be irradiated. This makes it possible to separately use 
the two stages with efficiency between during printing and during 
measurement. Next, a second printer according to the invention is a 
printer that projects a pattern formed on a mask (R) onto a substrate 
(W) through a projection optical system (PL), the printer comprising: 
a first stage (WST) that holds the substrate and moves a predetermined 
area; a second stage (14) that is independent of the first stage; and 
a measuring instrument (20) that is arranged on the second stage and 
measures an imaging characteristic of the projection optical system. 
[0014] 

According to the invention, the first stage for use in printing 
in the nature is provided with a minimally required function for printing 
so that the first stage can be made in a minimally required size, thereby 
making it possible to make the first stage smaller in size and lighter 
in weight. Meanwhile, the measuring instrument, for measuring the 
imaging characteristics such as distortion without the direct need for 
printing, is mounted on the separate second stage, thus being allowed 
to measure also the imaging characteristics. 
[0015] 

In this case, the measuring instrument is, say, a pro j ection-image 
position sensor, a measuring index mark, a measuring reference plane 
or the like. Meanwhile, the second stage is, say, arranged to move 
independently of the first stage on the movement plane of the first 
stage. At this time, by arranging the second stage in place of the 
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first stage, the imaging characteristics can be measured on the plane 
where the substrate is actually put, 
[0016] 

Meanwhile, a control unit (10) is desirably included that causes 
the first stage to move between a position within an exposure area due 
to the projection optical system and a position outside the exposure 
area. At this time, during measurement, the first stage is retracted 
from the exposure area. Likewise, a control unit (10) is desirably 
included that causes the second stage to move between a position within 
an exposure area due to the projection optical system and a position 
of outside the exposure area. At this time, during measurement, the 
measuring instrument of the second stage moves to the exposure area. 
[0017] 

Next, a third printer according to the invention is a printer 
that transfers a pattern formed on a mask (R) onto a substrate (W) by 
use of an exposure beam, the printer comprising: a stage (41) arranged 
with a measuring instrument (18, 19) that measures a state of the 
exposure beam; and a cooling device (44, 45A, 45B) that is provided 
on the stage and cools the measuring instrument. According to the 
invention, even in case the measuring instrument is used and the 
temperature of the measuring instrument rises upon measuring the 
illuminance, etc. of the exposure beam, it can be cooled by the cooling 
device, thus exerting no effects of temperature rise to the exposure 
area. 
[0018] 

Next, a fourth printer according to the invention is a printer 
that projects a pattern formed on a mask (R) onto a substrate (W) through 
a projection optical system (PL), the printer comprising: a stage (41) 
arranged with a measuring instrument (20, 42, 43) that measures an 
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imaging characteristic of the projection optical system; and a cooling 
device (44, 45A, 45B) that is provided on the stage and cools the 
measuring instrument. According to the invention/ even in case the 
measuring instrument is used and the temperature of the measuring 
instrument rises upon measuring the imaging characteristics, it can 
be cooled by the cooling device, thus exerting no effects of temperature 
rise to the exposure area. 
[0019] 

Next, a fifth printer according to the invention is a printer 
that transfers a pattern formed on a mask (R) onto a substrate <W) by 
use of an exposure beam, the printer comprising: a first stage (WST, 
41A) that holds at least one of the mask and the substrate and moves 
across a predetermined area; a second stage (14, 41Aa) mounted with 
a measuring instrument (18, 19) that measures a state of the exposure 
beam; and a heat insulation member (48) that is arranged between the 
first stage and the second stage and cuts off heat conducting from the 
second stage. According to the invention, even in case the measuring 
instrument includes a heat source or the temperature of the measuring 
instrument rises upon measuring the illuminance, etc. of the exposure 
beam by use of the measuring instrument, the heat insulation member 
hinders the conduction of heat, thus exerting no effects of temperature 
rise to the exposure area. 
[0020] 

In this case, the heat insulation member is, say, of a solid 
material (48) low in thermal conductivity or a gas regulated in 
temperature. Such a gas regulated in temperature uses a gas 
air-conditioned or the like. Next, a sixth printer according to the 
invention is a printer that projects a pattern formed on a mask (R) 
onto a substrate (W) through a projection optical system (PL), the 
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printer comprising: a first stage (WST, 41A) that holds the substrate 
and moves across a predetermined area; a second stage (14, 41Aa) mounted 
with a measuring instrument (20) that measures an imaging 
characteristic of the projection optical system; and a heat insulation 
member (48) that is arranged between the first stage and the second 
stage and cuts off heat conducting from the second stage. According 
to the invention, even in case the measuring instrument is used and 
the temperature of the measuring instrument rises upon measuring the 
imaging characteristics or the measuring instrument includes a heat 
source, the heat insulation member hinders the conduction of heat, thus 
exerting no effects of temperature rise to the exposure area. 
[0021] 

In this case, the heat insulation member is, say, of a solid 
material (48) low in thermal conductivity or a gas regulated in 
temperature . 
[0022] 

[Mode for Carrying Out the Invention] 

With reference to Figs. 1 to 4, explanation will be now made below 
on a first embodiment of the present invention. Fig. 1 shows a 
projection printer of a step-and-scan scheme to be used in the present 
embodiment. During exposure in Fig. 1, the exposure light IL,- emitted 
from an illumination system 1, including an exposure light source, a 
beam-forming optical system, an illuminance-unif ormizing fly's-eye 
lens, a light-amount monitor, a variable aperture stop, a field stop 
and a relay lens, illuminates a reticle R at its slit-like illumination 
area of a pattern surface (lower surface) thereof through a mirror 2 
and a condenser lens 3. As exposure light IL can be used excimer laser 
light, e.g. KrF (wavelength: 248 nm) or ArF (wavelength: 193 run), 
YAG-laser higher harmonics, mercury-lamp at i-line (wavelength: 365 
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ran) or the like. By switching the variable aperture stop in the 
illumination system 1, illumination can be desirably selected to a 
scheme among the usual illumination, orbicular illumination, so-called 
modified illumination, illumination with a small coherent factor (c 
value) and the like. Where the exposure light source is a laser light 
source, its emission timing, etc. is under control of the main control 
system 10 taking total control of the apparatus overall operation, 
through a laser power source, not shown. 
[0023] 

The pattern image of the reticle R, formed in an illumination 
area 9 (see Fig. 3) due to the exposure light IL, is reduced at a 
projective magnification 0 (p: 1/4 times, 1/5 times or the like) and 
projected to a slit-like exposure area 12 over a wafer W applied with 
photoresist. From now on, explanation is with a Z-axis taken parallel 
with an optical axis AX of the projection optical system PL, an X-axis 
taken along the non-scanning direction (i.e. direction vertical to the 
Fig. 1 page) orthogonal to the scanning direction of the reticle R and 
wafer W in scan exposure on a plane vertical to the Z-axis, and a Y-axis 
taken along the scanning direction (i.e. direction parallel with the 
Fig. 1 page) . 
[0024] 

In the outset, an alignment sensor 16 of an image-processing 
scheme is provided adjacent the projection optical system PL, according 
to an off-axis scheme for wafer-W alignment. The alignment sensor 16 
has a detection signal that is supplied to an alignment processing system 
of the main control system 10 . The alignment sensor 16 is used to detect 
the position of an alignment mark (wafer mark) formed on the wafer W. 
The spacing (baseline amount), between a detection center of the 
alignment sensor 16 and a center of a reticle-R projection image given 
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by the projection optical system PL, is previously determined with 
accuracy and stored in an alignment processing system of the main control 
system 10. From the detection result of the alignment sensor 16 and 
the baseline amount thereof, alignment is accurately effected between 
a wafer-W shot area and a reticle-R projection image. Though not shown, 
a reticle-alignment microscope is arranged above the reticle R in order 
to detect the alignment mark on the reticle R. 
[0025] 

The reticle R is held on a reticle stage RST by vacuum clamp. 
The reticle stage RST is rested, moveable in the Y direction, over two 
guides 4A, 4B arranged parallel in the Y direction through bearings. 
Furthermore, in this embodiment, a measurement stage 5 is arranged, 
movable in the Y direction and independently of the reticle stage, over 
the guides 4a, 4B through air bearings. 
[0026] 

Fig . 3 is a plan view showing the reticle stage RST and measurement 
stage 5. In Fig. 3, the reticle stage RST and the measurement stage 
5 are rested along the guide 4A, 4B extending in the Y direction' so 
that those can be each driven in the Y direction by means of a not-shown 
linear motor or the like. The guides 4A, 4B have a length set up longer 
by at least a width of the measurement stage 5 than the movement stroke 
of the reticle stage RST during scan exposure. Meanwhile, the reticle 
stage RST is structured by a combination of a rough stage to move in 
the Y direction and a fine stage that is adjustable finely in position 
two-dimensionally over the rough stage. 
[0027] 

On the measurement stage 5, there is fixed a reference plate 6 
formed of a glass plate elongate in the X direction. On the reference 
plate 6, a plurality of index marks are formed in a predetermined 

16 



JP1 1 -1 35400Translation 

arrangement in order to measure a imaging characteristics of the 
projection optical system PL. The reference plate 6 has a size to cover 
the slit-like illumination area 9 of exposure light to the reticle R, 
more specifically the projection optical system PL at its 
field-of-vision on a side closer to the reticle R. The use of the 
reference plate 6 eliminates the need to prepare a reticle exclusive 
for imaging-characteristic measurement. Moreover, the exchange time 
is made unnecessary between the reticle R for actual printing and the 
exclusive reticle. This allows for frequent measurements of imaging 
characteristics, thus making it possible to correctly follow the change 
in time of the projection optical system PL. 
[0028] 

In this manner, the embodiment is independently provided with 
the measurement stage 5 for the reference plate 6 wherein no measuring 
members but the reticle R are mounted on the reticle stage RST itself. 
Namely, because the reticle stage RST is satisfactorily provided with 
minimally required scanning and alignment functions for scan exposure, 
the reticle stage RST is realized smaller in size and lighter in weight. 
Accordingly, because the reticle stage RST can be scanned at higher 
rate, throughput improves in the printing process. Particularly in 
the case of reduced projection, the scan rate of the reticle stage RST 
is given 1/p times (e.g. four times or five times) the scan rate of 
the wafer stage. Thus, the upper limit of scan rate possibly is nearly 
determined by the reticle stage, in which case throughput particularly 
is improved significantly in the present embodiment. 
[0029] 

Meanwhile, from a laser interferometer 7Y set up in a +Y direction 
relative to the guides 4 A, 4B, a laser beam is irradiated to a movement 
mirror on a +Y-directional side surface of the reticle stage RST. From 
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biaxial laser interferometers 7X1, 7X2 set up in a +X direction, laser 
beams are irradiated to a movement mirror on a +X-directional side 
surface of the reticle stage RST. The laser interferometers 7Y, 7X1, 
7X2 measure the X and Y coordinates and rotation angle of the reticle 
stage RST, which measurement values are supplied to the Fig. 1 main 
control system 10. The main control system 10 takes control of the 
rate and position of the reticle stage RST through the linear motor, 
etc., depending upon the measurement values. Meanwhile, from a laser 
interferometer 8Y set up in a -Y direction relative to the guides 4A, 
4B, a laser beam is irradiated to a movement mirror on a -Y-directional 
side surface of the measurement stage 5. The laser interferometer 8Y 
measures the Y coordinate of the measurement stage 5 that is supplied 
to the main control system 10. The Y-axis laser interferometers 7Y, 
8Y have optical axes that respectively extend in the Y direction and 
pass the center of the illumination area 9, i.e. the optical axis AX 
of the projection optical system PL. The laser interferometers 7Y, 
8Y both measure, at all times, the position of the reticle stage RST 
and measurement stage 5 in a scanning direction. 
[0030] 

During the measurement of imaging characteristics, in case the 
reticle stage RST is retracted in the +Y direction and the measurement 
stage 5 is moved in the Y direction in a manner the reference plate 
6 covers the illumination area 9, the laser beams of from the laser 
interferometers 7X1, 7X2 are moved off the side surface of the reticle 
stage RST and illuminated to the movement mirror on the +X-directional 
side surface of the measurement stage 5 . Depending upon the measurement 
value obtained from the laser interferometers 7X1, 7X2 at this time, 
the main control system 10 accurately controls the position of the 
measurement stage 5 through the linear motor, etc. Incidentally, on 
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this occasion, in the case the reference plate 6 is desirably aligned 
more accurately with the illumination area 9, an alignment mark is 
satisfactorily formed on the reference plate 6 so that the mark can 
be detected in position by use of the reticle-alignment microscope. 
[0031] 

Meanwhile, during measurement, the reticle stage RS is not 
measured for the position in the non-scanning direction. However, when 
the reticle stage RST reaches the below of the illumination area 9 in 
order for printing, the laser beams of from the laser interferometers 
7X1, 7X2 become irradiated again to the movement mirror of the reticle 
stage RST. Because the final alignment is by use of the 
reticle-alignment microscope, there are no inconvenient disconnections 
in the laser beam of f.rom the laser interferometers 7X1, 7X2. 
[0032] 

Referring back to Fig. 1, the wafer W is held on the wafer stage 
WST through a not-shown wafer holder. The wafer stage WST is arranged, 
for movement in the X and Y directions, upon the base 13 through an 
air bearing . The wafer stage WST is built therein with a focus-leveling 
mechanism taking control of the Z-directional position (in-focus 
position) and inclination angle of the wafer W. Meanwhile, separately 
from the wafer stage WST, a measurement stage 14 having a variety of 
measuring instruments is arranged upon the base 13 through an air bearing 
in a manner to move in the X and Y directions. The measurement stage 
14 also is built therein with a mechanism taking control of an in-focus 
position on the upper surface thereof. 
[0033] 

Fig. 2 is a plan view showing a wafer stage WST and a measurement 
stage 14. In Fig. 2, a coil string is buried, say, in a predetermined 
arrangement in the interior of the base 13 with respect to the surface 
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thereof. Magnet strings are buried, together with yokes, respectively 
in the bottoms of the wafer state WST and measurement stage 14. The 
coil string and the corresponding magnet string constitute a plane motor. 
By means of the plane motors, the wafer stage WST and the measurement 
stage 14 are independently controlled in X and Y directional positions 
and rotation angle. Incidentally, such a plane motor is disclosed in 
greater detail in JP-A-H8-51756, for example. 
[0034] 

The wafer stage WST in the embodiment has the minimal functions 
required for printing. Namely, the wafer stage WST has a focus-leveling 
function. Moreover, on the wafer stage WST, there are fixed two members, 
i.e. a wafer holder (on wafer-W bottom side) to vacuum-clamp the wafer 
W and a reference mark plate 17 for use in measuring the position of 
the wafer state WST. A reference mark (not shown) is formed on the 
reference mark plate 17, to provide a positional reference in the X 
and Y directions. By detecting the position of the reference mark by 
means of the alignment sensor 16, the wafer stage WST (wafer W) is 
detected in its positional relationship, say, to a reticle-R projection 
image . 
[0035] 

Meanwhile, the measurement stage 14 has a surface set up nearly 
equal in height to the surface of the wafer W on the wafer stage WST. 
On the measurement stage 14, there are fixed a irradiation-dosage 
monitor 18 formed by a photoelectric sensor to measure the energy 
(incident energy) per unit time of the whole part of exposure light 
passed the projection optical system PL, an illumination-nonunif ormity 
sensor 19 formed by a photoelectric sensor to measure the illuminance 
distribution in the slit-like exposure area 12 given by the projection 
optical system Pi, and a measurement plate 20 formed with slits 21X, 
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21Y for use in measuring the imaging characteristics. A focus lens 
and a photoelectric sensor are arranged on the bottom side of each of 
X-axis and Y-axis slits 21X, 21Y of the measurement plate 20. The 
measurement plate 20, the photoelectric sensors, etc. constitute a 
spatial-image detecting system. Incidentally, rectangular opening 
edges may be used in place of the slits 21X, 21Y. The irradiation-dosage 
monitor 18 is formed with an imaging plane having a size covering the 
exposure area 12. The illuminance-nonunif ormity sensor 19 has an 
imaging plane formed in a pinhole form. The irradiation-dosage sensor 
18 and the illuminance-nonunif ormity sensor 19 have detection signals 
to be supplied to the Fig. 1 main control system 10. 
[0036] 

Meanwhile, the photoelectric sensor, provided in the bottom of 
the measurement plate 20, has a detection signal to be supplied to the 
Fig. 1 imaging-characteristic operation system 11. In this case, 
during measuring the imaging characteristics of the projection optical 
system PL, the reference plate 6 on the measurement stage 5, closer 
to the Fig. 3 reticle, is moved to the illumination area 9. The 
index-mark IM image, formed on the reference plate 9, is projected toward 
the wafer stage. While scanning the image in the X and Y directions 
by means of the slits 21X, 21Y of the measurement plate 20, the signal 
of from the photoelectric sensor in the bottom is fetched by means of 
the imaging-characteristic operation system 11. The 
imaging-characteristic operation system 11 processes the detection 
signal and detects the position and contrast of the index-mark IM image, 
and determines imaging characteristics, such as curvature-of-f ield, 
distortion and best-in-f ocus position, of the projection image from 
the detection result and outputs those to the main control system 10. 
Furthermore, though not shown, there is also provided a mechanism that 
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drives a predetermined lens of the projection optical system PL and 
corrects a predetermined imaging characteristic, such as distortion . 
The main control system 10 is structured allowed to correct for the 
imaging characteristics of the projection optical system PL through 
the correction mechanism. 
[0037] 

In Fig. 2, the sensors, e.g. the irradiation-dosage monitor 18 
and illuminance-nonuniformity sensor 19 and the photoelectric sensor 
at the bottom of the measurement plate 20 that are provided on the 
measurement stage 14, are each connected with a heat source, such as 
an amplifier, and with a power or communication signal cable. 
Accordingly, in case those sensors are mounted on the wafer stage WST 
for printing, alignment accuracy possibly deteriorates due to the heat 
source or signal cable tension accompanied by the sensors. Meanwhile, 
the thermal energy of exposure light irradiation for measuring the 
imaging characteristics, etc., possibly incurs a worsening of alignment 
accuracy. On the contrary, in the present embodiment, such sensors 
are provided in the measurement stage 14 separated from the wafer stage 
WST for printing. Thus, there is a merit that the wafer stage WST can 
be reduced in size and weight wherein alignment accuracy can be prevented 
from lowering due to the thermal energy of from the heat sources of 
the measurement sensors or of the exposure light under measurement. 
By virtue of the size reduction of the wafer stage WST, the wafer stage 
WST is improved in moving rate and controllability, thus enhancing the 
throughput in the printing process and improving the alignment accuracy, 
etc. furthermore. 
[0038} 

Meanwhile, from the laser interferometer 15 arranged in the +Y 
direction relative to the base 13, a laser beam is irradiated to the 
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movement mirror on the +Y-directional side surface of the wafer stage 
WST. From the biaxial laser interferometers 15X1, 15X2 arranged in 
the -Y direction, laser beams are irradiated to the movement mirror 
on the -X-directional side surface of the wafer stage WST. The wafer 
stage WST is measured in its X and Y coordinates and rotational angle 
by means of the laser interferometers 15 Y, 15X1, 15X2, which measurement 
value is supplied to the Fig. 1 main control system 10. Depending upon 
the measurement value, the main control system 10 controls the rate 
and position of the wafer stage WST through the plane motor. Meanwhile, 
during measuring the incident energy, etc. of exposure light, the laser 
beam for positional measurement is irradiated to the movement mirror 
of the measurement stage 14 . 
[0039] 

Fig. 4 shows an arrangement example of the wafer stage WST and 
measurement stage 14 under measurement of incident energy, etc. of 
exposure light. As shown in Fig. 4, in case the wafer stage WST is 
retracted to a position separated from the exposure area 12 and the 
measurement stage 14 is moved in a manner the exposure area 12 is over 
the measurement stage 14, the laser beams from the laser interferometers 
15Y, 15X1, 15X2 go off the side surfaces of the wafer stage WST into 
an illumination to the movement mirror on the side surface of the 
measurement stage 14. Depending upon the measurement value obtained 
at this time from the laser interferometers 15Y, 15X1, 15X2, the main 
control system 10 places the position of the measurement stage 14 under 
accurate control through the plane motor. Incidentally, because the 
wafer stage WST and the measurement stage 14 are also to be roughly 
controlled by driving the plane motor on an open loop, the main control 
system 10 drives the wafer stage WST and measurement stage 14 in position 
according to an open-loop scheme in the state no laser beams are 
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irradiated. However, besides the laser interferometers 15Y, 15X1, 15X2, 

a linear encoder, etc, may be provided to detect the position of the 
wafer stage WST and measurement stage 14 at a predetermined accuracy 
so that positional measurement can be made by using the linear encoder, 
etc. in the state no laser are irradiated. 
[0040] 

Referring back to Fig. 1, though not shown, on the side surface 
of the projection optical system PL, there is arranged an focal-point 
detecting system (AF sensor) of an oblique incident type that projects 
a slit image onto a plurality of measuring points on the surface of 
the wafer W and detects an in-focus position in the corresponding 
measuring point from a lateral deviation of the slit image refocused 
by the reflection light thereof. Depending upon the detection result 
of the focal-point detecting system, the wafer-W surface under scan 
exposure is focused on the image plane of the projection optical system 
PL. Incidentally, although omitted in Fig. 2, on the measurement stage 
14, there is also mounted a reference member having a reference plane 
for detecting the in-focus position. 
[0041] 

Now explanation is made on the operation of the proj ection printer 
of this embodiment. At first, the amount of exposure light IL incident 
upon the projection optical system PL is measured by use of the 
measurement stage 14 on the wafer-stage side. In this case, in order 
to measure the incident light amount in a state the reticle R is loaded, 
a printing reticle-R is loaded onto the reticle stage RST, in Fig. 1. 
The reticle R is moved to the illumination area of exposure light IL. 
Thereafter, as shown in Fig. 4, the wafer stage WST retracts, say, in 
the +Y direction over the base 13 and the measurement stage 14 moves 
toward the exposure area 12 due to the projection optical system PL. 
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Thereafter, the measurement stage 14 is stopped in a position that the 
irradiation-dosage monitor 18, at its image plane, of the measurement 
stage 14 covers the exposure area 12. In this state, the amount of 
exposure light IL is measured through the irradiation-dosage monitor 
18. 

[0042] 

The main control system 10 supplies the measured amount of light 
to the focus-characteristic operation system 11. On this occasion, 
the focus-characteristic operation system 11 is supplied also with the 
measurement value obtained by detecting a luminous flux obtained by 
branching the exposure light IL in the illumination system 1. Based 
on the two measurement values, the focus-characteristic operation 
system 11 calculates a coefficient for indirectly operating the amount 
of incident light upon the projection optical system PL, from the light 
amount monitored in the illumination system 1. In this duration, a 
wafer w is loaded onto the wafer stage WST. Thereafter, as shown in 
Fig. 2, the measurement stage 14 retracts to a position separated from 
the exposure area 12, to move the wafer stage WST such that the wafer 
W, at its center, on the wafer stage WST comes in a position nearby 
the optical axis (exposure area 12 center) of the projection optical 
system PL. While the wafer stage WST is in a retraction, no laser beams 
are irradiated from the laser interferometers 15Y, 15X1, 15X2 as shown 
in Fig. 4 so that position control is performed, say, by driving the 
plane motor according to an open-loop scheme. 
[0043] 

Thereafter, when the measurement stage 14 retracts from the 
exposure area 12 and the laser beams of the laser interferometers 15Y, 
15X1, 15X2 are started irradiated to the wafer stage WST, the wafer 
stage WST is brought under control in position depending upon the 
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measurement values of the interferometers. Thereafter, by using the 
not-shown reticle-alignment microscope in the above of the reticle R, 
the reticle stage RST is driven in a manner bringing the positional 
deviation of between the predetermined alignment mark on the reticle 
R and the predetermined reference mark on the Fig. 2 reference mark 
member 17 to a predetermined target value, reticle-R alignment is 
effected. Nearly simultaneously therewith, another reference mark on 
the reference mark member 17 is detected in position by the Fig. 1 
alignment sensor 16 thereby correctly detecting the positional 
relationship (baseline amount) of the wafer stage WST relative to a 
reticle-R projection image. 
[0044] 

Then, by detecting the position of the wafer mark added on the 
predetermined shot (sample shot) area on the wafer W through the 
alignment sensor 16, each shot area on the wafer W can be determined 
for its arrangement coordinate. Thereafter, depending upon the 
arrangement coordinate and the known baseline amount of the alignment 
sensor 16, scan exposure is conducted while performing the alignment 
between the shot area to print of the wafer W and the reticle-R pattern 
image . 
[0045] 

During scan exposure, the reticle R is scanned at a rate VR in 
the +Y direction (or -Y direction) through the reticle stage RST relative 
to the exposure-light IL illumination area 9 (see Fig. 3) in Fig. 1, 
in synchronization with which the wafer W is scanned at a rate p • VR 
(p: projective magnification) in the -X direction (or +X direction) 
through the wafer stage WST relative to the exposure area 12 . The reason 
the scanning is opposite in direction is that the projection optical 
system PL projects an inversion image. After completing the printing 
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on one shot area, the next shot area is moved to the scan start position 
by stepping of the wafer stage WST. From then on, printing is effected 
to the shot areas in order, according to the step-and-scan scheme. 
During the scan exposure, the measurement stage 14 on the wafer-stage 
side and the measurement stage 5 on the reticle-stage side are both 
retracted to the outside of the exposure area, as shown in Figs. 2 and 
3. 

[0046] 

Meanwhile, during printing, the luminous flux branched from the 
exposure light IR is under measurement for light amount at all times, 
say, within the illumination system 1, into a supply to the 
imaging-characteristic operation system 11. The 

imaging-characteristic operation system 11 calculates the amount of 
exposure light IL entering the projection optical system PL depending 
upon the light-amount measurement value and the previously determined 
coefficient, and the change amount of imaging characteristics 
(magnification, distortion, etc.) through the projection imaging 
system PL caused due to the absorption of exposure light IL, thus 
supplying the result of calculation to the main control system 10. The 
main control system 10 corrects the imaging characteristic by driving, 
say, a predetermined lens of the projection optical system PL. 
[0047] 

The above is for the usual printing. When measuring for apparatus 
state in the maintenance of the printer of this embodiment, measurement 
is made by moving the measurement station 14 toward the exposure area 
12. For example, when measuring the illuminance uniformity within the 
exposure area 12, the reticle R is removed from the reticle stage RST 
and then illuminance distribution is measured while slightly moving 
the illuminance-nonuniformity sensor 19 in the X and Y directions within 
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the exposure area 12. On this occasion, in case there is a need to 
determine the position of the measurement stage more correctly, a 
reference mark member corresponding to the reference mark member 17 
may be provided on the measurement stage 14 similarly to the wafer stage 
WST so that the position of the reference mark within the reference 
mark member can be measured by the alignment sensor 16. 
[0048] 

Next, explanation is made on the operation of measuring the 
imaging characteristic of the projection optical system PL by use of 
the measurement stage 5 on the reticle-stage side and the measurement 
stage 14 on the wafer-stage side. In this case, in Fig. 3, the reticle 
stage RST retracts in the +Y direction and the reference plate 6 on 
the measurement stage 5 moves into the illumination area 9. At this 
time, because the laser beams in the non-scanning direction of from 
the laser interferometers 7X1, 7X2 are also brought into irradiation 
to the measurement stage 5, the measurement stage 5 can be aligned 
accurately depending upon the measurement value of the laser 
interferometers 8Y, 7X1, 7X2. 
[0049] 

At this time, a plurality of index mark IM images are projected 
toward the wafer stage through the projection optical system PL, as 
already explained. In this state, the measurement stage 14 in Fig. 
4 is driven to san the index-mark IM images in the X and Y directions 
by means of the slit of the measurement plate 20. The detection signal 
of the photoelectric sensor at the bottom of the measurement plate 20 
is processed in the image-characteristic operation system 11, thereby 
determining the positions and contrasts of the images. Meanwhile, 
while changing the in- focus position of the measurement plate 20 by 
a predetermined amount a time, the positions and contrasts of the images 
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are determined. From the measurement results, the 

imaging-characteristic operation system 11 determines the change 
amounts of imaging characteristics, such as best in-focus position, 
curvature of field and distortion (including magnification errors)', 
of the projection image of through the projection optical system PL. 
The change amounts are supplied to the main control system 10. When 
the change amount is in excess of a permissible range, the main control 
system 10 corrects the imaging characteristics of the projection image 
system PL. 
[0050] 

In the above embodiment, the wafer stage WST and the measurement 
stage 14 are driven over the base 13 by means of the plane motors, as 
shown in Fig. 2. However, the wafer stage WST and the measurement stage 
14 can be structurally driven two-dimensionally by a combination of 
one-dimensional motors. For this reason, with reference to Fig. 5, 
explanation is next made on a second embodiment that drives the wafer 
stage and the measurement stage each by a mechanism as a combination 
of one-dimensional motors. In this embodiment, the invention is also 
applied to a projection printer of a step-and-scan scheme wherein, in 
Fig. 5, the parts corresponding to Figs. 1 and 2 are attached with the 
same references to thereby omit the detailed explanations thereof. 
[0051] 

Fig. 5(a) is a plan view showing a projection printer at its 
wafer-stage side in the present embodiment while Fig. 5(b) is a front 
view thereof. In Figs. 5(a) and 5(b), two X-axis linear guides 34A, 
34B are arranged parallel along the X direction over a base 33 while 
a Y-axis linear guide 32, elongate in the Y direction, is arranged in 
a manner connecting between the X-axis linear guides 34A, 34B. The 
Y-axis linear guide 32 is to be driven along the X-axis linear guides 
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34A, 34B by means of a not-shown linear motor. 
[0052] 

Meanwhile , a wafer stage 31 and a measurement stage 35 are arranged, 
movable in the Y direction but independently from each other , along 
the Y-axis linear guide 32. A wafer W is vacuum- clamped on the wafer 
stage 31 through a not-shown wafer holder. On the measurement stage 
35 , there are fixed are an irradiation-dosage monitor 18, an 
il luminance -nonuniformity sensor 19 and a measurement plate 20. A 
photoelectric sensor is built in the bottom of the measurement plate 
20. In this case, the wafer stage 31 and the measurement stage 35 are 
rested, at bottoms, upon the base 33 respectively through air bearings 
so that the wafer stage 31 and the measurement stage 35 can be 
independently driven in the Y direction along the Y-axis linear guide 
32 through a not-shown linear motor. Namely, the wafer stage 31 and 
the measurement stage 35 are driven two-dimensionally and independently 
of each other along the Y-axis linear guide 32 and X-axis linear guides 
3 4 A, 34B. In this embodiment, the wafer stage 31 and the measurement 
stages 35 are measured for two dimensional positions by means of 
quarter-axial laser interferometers similarly to the laser 
interferometers 7Y, 7X1, 7X2, 8Y on the reticle-stage side in Fig. 3. 
Depending upon the measurement result, the wafer stage 31 and the 
measurement stage 35 are placed under control in position and drive 
rate. The other structure is similar to the first embodiment. 
[0053] 

In this embodiment, when measuring the irradiation energy of 
exposure light or the imaging characteristic of through the projection 
optical system, the wafer stage 31 retracts to a position spaced in 
a -Y direction relative to the exposure area of light so that the 
measurement stage can move to the exposure area. Meanwhile, during 
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printing, the measurement stage 35 retracts to a position spaced in 
a +Y direction relative to the exposure area with exposure light. 
Thereafter, by stepping the wafer stage 31 in the Y direction, the shot 
area for printing on the wafer W is moved to a scan-start position 
relative to the exposure area. Then, the wafer stage 31 is moved at 
a constant rate in the Y direction along the Y-axis linear guide 32 
thereby effecting a scan exposure to the shot area. 
[0054] 

As described above, this embodiment arranges the measurement 
stage 35 along the Y-axis linear guide 32 independently of the wafer 
stage 31. This structure eliminates the need to drive the measurement 
stage 35 upon driving in the scanning direction (Y direction) requiring 
the higher accuracy of stage control . Moreover, because the wafer stage 
31 is made smaller in size and lighter in weight, scanning rate can 
be improved wherein improved is the synchronization accuracy, etc. in 
scan exposure. Meanwhile, because the measurement stage 35 is to be 
driven simultaneously in the non-scanning direction (X direction) , the 
drive mechanism has an increased burden. However, control accuracy 
is not needed so high in the non-scanning direction as compared to in 
the scanning direction, there is less effect of such an increase of 
burden. Furthermore, because the measurement stage 35 as a heat source 
is separated from the wafer stage 31, the wafer stage 31 is prevented 
from lowering in alignment accuracy. 
[0055] 

Incidentally, in this embodiment, a second Y-axis linear guide 
36 may be arranged parallel with the Y-axis linear guide 32 and movable 
in the X direction as shown by the two-dot chain line in Figs. 5(a) 
and 5 (b) , to arrange the measurement stage 35 movable in the Y direction 
on the Y-axis linear guide 32. This improves the control accuracy upon 
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driving the wafer stage 31 in the X direction. 
[0056] 

Meanwhile, although the first embodiment arranged the reticle 
stage RST and the measurement stage 5 along the same guides 4A, 4B as 
shown in Fig. 3, the reticle stage RST and the measurement stage 5 may 
be provided to move independently and two-dimensionally as on the 
wafer-stage side in Fig. 2 . Furthermore, the embodiments each provided 
one wafer stage WST, 31 on which a wafer W is to be placed thereon, 
such wafer stages to place wafers W thereon may be provided in a plurality. 
In this case, a method can be employed that printing is performed on 
one wafer stage while measurement for alignment or wafer exchange is 
on the other wafer stage. Likewise, a plurality of reticle stages to 
place reticles R thereon may be also provided on the reticle-stage side 
so that different reticles can be placed on the plurality of reticle 
stages and subjected to exposure, in order, at the same shot area over 
the wafer under different exposure conditions (in-focus position, 
exposure amount, illumination condition, etc.). 
[0057] 

With reference to Figs. 6 and 7, explanation is next made on a 
third embodiment of the invention. This embodiment is provided with 
a cooling device that cools the measuring instrument provided on the 
wafer stage wherein, in Figs. 6 and 7, the parts corresponding to Figs. 
1 and 2 are attached with the same references to thereby omit the detailed 
explanations thereof. Fig. 6 shows a projection printer of the present 
embodiment. In Fig. 6 f a wafer W is arranged on the side of the exposure 
area 12 of through the projection optical system PL. The wafer W is 
held on a wafer stage 41 through a not-shown wafer holder. The wafer 
stage 41 rests upon a base 13, in a manner to be driven in the X and 
Y directions, say, by means of a plane motor. Though not shown, the 
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wafer stage 41 is built therein with a mechanism that controls the 
wafer-W in-focus position and inclination angle. Furthermore, the 
wafer stage 41 is built therein with a mechanism for measuring an 
exposure-light IL or image-characteristic, in a manner surrounding the 
wafer W. 
[0058] 

Fig. 7 shows a plan view of the Fig. 6 wafer stage 41. . In Fig. 
7, in the vicinity of a wafer W (wafer holder), there are arranged a 
reference mark member 17, an irradiation-dosage monitor 18, an 
illuminance-nonuniformity sensor 19, and a measurement plate 20 formed 
with slits 21X, 21Y. Meanwhile, in the vicinity of the 
irradiation-dosage monitor 18 on the wafer stage 4, a recess 47 is formed 
to set up a portable reference illuminometer . A reference 
illuminometer is set up in the recess 47 so that illuminance can be 
matched between different projection printers by measuring the incident 
energy of exposure light IL. Furthermore, on the wafer stage 41 at 
its one corner, a reference member 4 6 is fixed formed with a reference 
surface that provides a reference in flatness, etc. In the present 
embodiment, a cooling device is provided to cool the heat source of 
the measuring mechanisms. 
[0059] 

Namely, as shown in Fig. 6 partially broken away, a focus lens 

42 and a photoelectric sensor 43 are arranged in a slit 21Y bottom of 
the measurement plate 20. Though not shown, the photoelectric sensor 

43 is connected with an amplifier, etc. Accordingly, a cooling tube 

44 is laid within the wafer stage 41 in a manner passing the vicinity 
of the photoelectric sensor 43. The cooling tube 44 is supplied with 
a coolant of low-temperature liquid from the external cooling device 
through a greatly-flexible tube 45A. The coolant, passing the tube 
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45A, is returned to the cooling device through the greatly flexible 
tube 45A. Meanwhile, the cooling tube 44 passes also the vicinity of 
the irradiation-dosage monitor 18 and illuminance-nonunif ormity sensor 
19, the recess 47 for the reference illuminometer, the reference mark 
member 17 and the bottom of the reference member 46. In this embodiment, 
because the thermal energy of from the heat source of the measuring 
instrument amplifier, etc. is released through the coolant of the 
cooling tube 44, wafer-W alignment accuracy, etc. is not to be worsened 
by the thermal energy. Meanwhile, even where exposure light IL is 
illuminated to the irradiation-dosage monitor 18 or the 
illumination-nonunif ormity sensor 19 during measuring the incident 
energy, etc. of exposure light IL, the illumination energy is released 
through the coolant of the cooling tube 44. Thus, wafer-W alignment 
accuracy, etc. is not to be worsened by the thermal energy. 
[0060] 

Incidentally, although this embodiment cooled the measuring 
instrument by use of the liquid coolant, cooling may be made by feeding, 
say, air-conditioning air intensively to a vicinity of the measuring 
instrument. Next a fourth embodiment of the invention is explained 
with reference to Fig. 8. This embodiments provides a heat-insulation 
member between the wafer arrangement area (first stage) and the 
measuring-instrument arrangement area (second stage), on the wafer 
stage wherein, in Fig. 8, the parts corresponding to Fig. 7 are attached 
with the same references to thereby omit the detailed explanations 
thereof. 
[0061] 

Fig. 8 shows a wafer stage 41A to be driven in X and Y directions 
on the base, similarly to Fig. 7 wafer stage 41. In Fig. 8, the wafer 
stage 41A has an upper part that is divided as a measuring-instrument 
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arrangement area 41Aa and the other area by means of a heat insulation 
member 4 8 formed of a material low in heat conductivity. The material 
low in heat conductivity uses a metal such as stainless steel, iron 
or brass, or ceramics, glass or the like. A wafer W is put on the latter 
area through a wafer holder (not shown) wherein a reference mark member 
17 is arranged providing a positional reference. In the former 
measuring-instrument arrangement area 41Aa, arranged are a reference 
mark member 17A formed with a mark providing a positional reference, 
an irradiation-dosage monitor 18, an illuminance-nonuniformity sensor 
19, a reference member 4 6 having a reference plane and a measurement 
plate 20 formed with a slit. Furthermore, a recess 47 is formed on 
the measuring-instrument arrangement area 41Aa in order to set up a 
reference illuminometer . 
[0062] 

Although the present embodiment uses the measuring instrument 
of within the measuring-instrument arrangement area 41Aa during the 
measurement of exposure light or imaging characteristic, the thermal 
energy generated at the measuring-instrument, etc. does not easily 
diffuse toward the wafer W through the heat insulation plate 48. Thus, 
wafer-W alignment accuracy, etc. is not to be worsened by the thermal 
energy. Likewise, there is a merit that the illumination energy, given 
by exposure light during measurement, does not easily diffuse toward 
the wafer W through the heat insulation plate 48. 
[0063] 

Incidentally, the air-conditioned air, of between the wafer stage 
WST and the measurement stage 14, can be regarded as a heat insulation 
member also in a separated structure of the wafer stage WST and 
measurement stage 14, as shown in Fig. 2, for example. Meanwhile, on 
the reticle-stage side, a heat insulation member may be arranged between 
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the region where to rest the reticle and the region where to arrange 

the measuring instrument. 

[0064] 

Meanwhile, although the embodiments applied the invention to the 
step-and-scan-schemed projection printer, the invention is applicable 
also to a one-shot exposure type projection printer (stepper) and to 
a proximity printer not using a projection optical system. Besides 
printers, application may be to an inspection device or repair device 
that uses a stage to position a wafer or the like. 
[0065] 

In this manner, the invention is not limited to the foregoing 
embodiments but can be structured within the scope not departing from 
the gist of the invention. 
[0066] 

[Effect of the Invention] 

According to the first and second printers of the invention, the 
second stage having the measuring instrument is provided independently 
of the first stage that moves the mask or substrate. Accordingly, there 
is an advantage that the stage for aligning the mask or substrate can 
be reduced in size and weight in the state maintaining the function 
to measure the state of an exposure beam (exposure light) and the imaging 
characteristics of the projection optical system. Therefore, the 
stages can be improved in controllability, to improve the throughput 
in the printing process. Moreover, the heat source, such as a 
photoelectric sensor or an amplifier, structuring the measuring 
instrument is separated from the printing stage, thus improving the 
overlay accuracy, etc. Particularly, in case the invention is applied 
to such a scanning exposure type of printer as of the step-and-scan 
scheme, the improvement of scanning rate greatly improves the 
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throughput. Thus the effect of the invention is significant . 

[0067] 

In those cases , where the second stage is arranged to move 
independently of the first stage, the first stage is allowed to move 
to the measuring area swiftly. Meanwhile, where providing a control 
unit capable of causing the first stage to move at between a position 
(exposure area) to which an exposure beam is to be irradiated and a 
position (non-exposure area) to which an exposure beam is not to be 
irradiated, the first stage can be retracted swiftly during 
measurement . 
[0068] 

Meanwhile, where providing a control unit capable of causing the 
second stage to move between a position (exposure area) to which an 
exposure beam is to be irradiated and a position (non-exposure area) 
to which an exposure beam is not to be irradiated, the second stage 
can be retracted swiftly during printing. Meanwhile, where providing 
a control unit capable of aligning the second stage in a position to 
which an exposure beam is not to be irradiated when the first stage 
is in a position to which an exposure beam is to be irradiated, the 
two stages can be separately used with efficiency. 
[0069] 

Next, according to the third or fourth printer of the invention, 
because there is provided a cooling device that cools the measuring 
instrument, it is possible to relieve the adverse effect of temperature 
rise encountered in measuring the state of an exposure beam or the 
imaging characteristic of the projection optical system, thus providing 
an advantage of improving the alignment or overlay accuracy. Meanwhile, 
according to the fifth or sixth printer of the invention, because there 
is provided a heat insulation member between the two stages, it is 

37 



JP1 1 -1 35400Translation 

possible to relieve the adverse effect of temperature rise encountered 
in measuring the state of an exposure beam or the imaging characteristic 
of the projection optical system, thus providing an advantage of 
improving the alignment or overlay accuracy. 
[0070] 

Meanwhile, when the heat insulation member is of a solid material 
low in thermal conductivity, the two stages can be moved in one body. 
Meanwhile, when the heat insulation member is of a gas regulated in 
temperature, there is obtained also an effect of first-stage size 
reduction. 

[Brief Description of the Drawings] 

[Fig. 1] is a schematic structural view showing a projection 
printer in a first embodiment of the present invention. 

[Fig. 2] is a plan view showing a Fig. 1 wafer stage WST and 
measurement stage 14. 

[Fig. 3] is a plan view showing a Fig. 1 reticle stage RST and 
measurement stage 5. 

[Fig. 4] is a plan view serving for explaining the case to measure 
the state of exposure light by use of the measurement stage 14. 

[Fig. 5] (a) is a plan view showing a wafer stage and measurement 
stage of a projection printer in a second embodiment of the invention, 
and (b) is a front view of Fig. 5(a). 

[Fig. 6] is a schematic structural view partly broken away showing 
a projection printer in a third embodiment of the invention. 

[Fig. 7] is a plan view showing a wafer stage of the Fig. 6 
projection printer. 

[Fig. 8] is a plan view showing a wafer stage of a projection 
printer in a fourth embodiment of the invention. 
[Description of Reference Numerals and Signs] 
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1 



(2) 



ftPjfFP 1 1 - 1 3 5 4 0 0 

2 



issg 2 ©xf-yt«! k> wf ibtvzmmn. tr- a©** 

ffifctfiBy-f SH-iffl&Hfc. *B*fcc fcfcWBfc-TSB 
rtUBo 

Ctt#« 2 ] M*3S 1 etOR)l»l?«o T, 
mifBgS2cDX-r— ituIBB 1 OXf- ^fctJS&fc: 

fci&gftfcEBsnTi^sc t^Bt-rssftgao 

[I«^4] W«fll2Ct8«)«Jtt«tllT»t>T, 

iiuEBft'tr- AtfHM* s nsffiB tfjftBS^tr- A#j»a 

*WJ»«B*«*fcC *BftBB. 

c»*3i 5 ] m$M i E«8©«yafi«T»-3rx 

KWS i*K, ftl)E» 2 ©Xf^— S^flfBSfttT-Atf 
9a*f*n*v."ffllBk:ffilltt«>-r*SiJW(6ll*fl|AfcC4: 

flftEB 1 ©x^-^fctttfcfcLfcBzox? 1 -^*:, 

KB 2 OXf-: ^±teEBSftT*HEI^ft^«<Dtt« 
Wtt*&HaM-*tt-SJ«Bfc. m/£C £Z<&mt-tZ 

mytmmo 

c»**7] »*a6e«oBjie«B-ea&^T, wtB 

[ISJRJS8] M*B6ffi«OBJti6B-e*-3T, 
MEi^^JRfcJ:SB3ttB«rt«DffiBi:, StBftBtt 

(Dnm<Dffi7£<Dimt(Dm-vmm 1 oxf— >*^i 

3#«*J»*fi*«*;fcci:*W«i:*SBft«B. 

mm % \>- i*<Dwm*mm? % tf-B&B # eb s titc 
isx-r-^ii*. enwEH-pj^B^^aj-r S^SiSB 



^**^LTS«±»ct81B-rSB)tBBlcfeV^T, 

is x x- e. n*»EW-iWBB* ftai-r s ^anaa 
**r-r*ci:*w«t^r*B«BB. 

[I»*JS12] VX^fC^figStlfc^-^Rfttf 
MIB V X * £ ffiim®. t <D®t\fr-?]Z<m bTRff £© 

WEB3tii-Aott«*ttiii"r*w-ai*BtfJS«snft 

milBm 1 ©X-r-^£iii}Eai2©Xx— ^©RflKEB 
£4a, MI31l20Xf-yfr6e*t4)!!l*jMSt«Sf 
^SPWi:, *B*fcCfc*W«i:*-SB«StB. 
[W#« 1 3 ] M&B 1 2 E«OB^BB7*« ?T, 

mmmmm, im.mm<om^mwun, summon 

»3nfc»{*T**cfc*#«i:**»Jtt«B. 
[ffsf?JSl4] TX*K»J«*tt;fc^*->*!»B)fc 

WE»«*«»LTm«0««*»»-r*B 1 tOX-r- 

s«EisaBJtt^3fio«flM*it*tta-r«w-ii!!i*B*<»«« 

MESS 1 ©X-r-i^jtuEJfl 2 ©X:r-v>t ©HfcEB 
[M*^ 1 5 ] l 4 E«©BttgBT?2& o T, 

[f88!©i¥»BfcI8ra] 
[0 0 0 1] 

46©u yy^y-fxSffT", vxw- >*m9tvk<n 

S«±fcfe¥-r*fe46tc{£fflSn«»^SBtcBL, 1f 
ttffl«B*B*fcBJtt«fifcffifflLT#fflfcfe©T»* 

So 

40 [0 0 0 2] 

^OfcfcT'TXi'i LT©U^;l/©/**— 

x^u-h^) ifciKtiia-e, «e*«-SBJts! 

;l/"<0^^— >*B»BK:(E^:f Sfci6te, Uf^Mt/ 
*x^*S«tt¥3RK:;t*LTra«*BLTB}t*fT'3;* 
T7^'7>H- X*-v>^rSO«fc^ftjtBB3lfiS!oa 



(3) 



ftfflW- 1 1 - 1 3 5 4 0 0 

4 



[0003] cft&cD^ftggT-w;, mcMJE^mytm. 

1$&%>tz)sb, Uf ^©fitBSW)^? o U-f^l/Xf— 
Xli^i^tDfitSi^46^rff o r>x^Xf — iSlClt, 

%k K ft? S &Wt<D A#tx* * ft-jflj-f 3 fc A6©M 

'tztzibin&mm&mmmtf&Zo —n. uf ^i/xf 
ft^m <o«g«» ^ttitfijffl tfflv^ns«iv- * was 

[0 0 0 4] 

*«»ci3v^r«, Uf^Ji/Xf->\ Xfifx/N^f- 

WLT, KfiOBJfcSsBtett, ¥«*fl*F3S*«3fi-r<5 
P£©ISrtIfI©X;l/--7'-y h (£j£tt) #iS46S Ci:*, 
SsRSnTVSo X;l<- h#fo±£#Sfcto©?3j£ 

[0 0 0 5] C©«J:?£Xf— S*DlB®|j$&#fa±£-tt: 

— s>**<hSHfc, eaft-r tczt>\ m 

#©<£ a fc «t ^^^©sgl&^e-**^?- s 

[0006] MMmftm<DRytmmvi*. mmm 

JS©[6]±(C <fc o T^StBttlSfflfejaiBSttTXJl/— 
htf** < *#*tl* Xf- ^jRO/hSMfcfc J: 

[0 0 0 7] Mtc, l/fi'ixf— Xtiryx-^xf 



©Matte & o T*©tt»JSH©»tt##WK:±»-r S 0 
*■©*£*, U*-*;]/Xt— S>, X«">x/NXf— -^?S 

fkfSSnfefeSo JBttT»«U W»J3sB©iiB±J*fc:J: 

^mwm^m<D mm/ s * — jmmh t? scon 

Si:^«^n-5o 
10 [0 0 0 8] #f£W«#r*->5^fcffi#, Bfttt©ttS& 

Xti ^x/ N^rffiB^4t.-r 5 fc id©X f - i^/J^t 

S«®iflS±»©»l&»*e»T?#*«^B*«(*r 
[0 0 0 9] 

20 seb». vx* (r) tra/atsnte.**— >*»*tee— 

A*ffll#-»T»fi (W) itete^-rSBJtettBfcteVT, 
?«vx * £ *-©»£ £ OMti*»— LTBftfeo 
««*»»f«3ll oxt-*; (RST ;WST) t, 
^©^ l ©xf-yfc^fozL/clfi2©xf---> ; (5 ; 
14) t> c<D3i2cQxf — i^icmoM^^nr^com 
ytz-i*<D&mitftm-r zftmmm (6 ; is) * 
m^.fcfcor*^So 

[0 0 10] «f^5*^Wfc<fctxff, *3R©B3ttfiEffl 
30 C t E J; o T> f el i oxf-y©^: 

zzit&mm'bmicviszrzsb, xf— ^©/jN^fb, <s 

T'$So 

[001 1] coin, ^cottigij^gco-CTfi, fflt\> 

s„ s/i, •?-<o^2coxf-v : {i, — mti,xmz.i£* 

40 <DS 1 ©Xf -i?<D&W}M±T\ Z<Df8 1 cOXf-^'i: 
ti^jit^KiifttcSEB^nT^Sfewe^So ccoi: 
^-CD^ 1 ©Xf — i?<D{XtiK)lc%:(Dm2CDZ.7—> > 

[0012] s/c, ^©s^tr— A^sa*f*nsfitsi: 
7>7—*jit®9i}?nkz>mmmm (1 0) mscttf 

a^Lt/^o c©i:$, ttiWP#JC{±^-©m 1 oxf-y*tf 

BJte-AoBawttB^e^asns. *©b^ 

so if-A*<B»*n*ffiB4:*©«3lfiif-AA'B8l**n4 



(4) 



<&m¥- 1 1 - 1 3 5 4 0 0 



1 (10) *filM.3Cfcffffl$U/\, Ctlti^T, It 

mmas. : t<Dm2<D7> ; r—is<Dftfflmwtfmy£v— a© 
[0013] $fc, i ©x-r— ^^©Btttr- 

A«rSS«$n5ffiSgtcfl'Si:irtc, ^©^©X^-i/* 

»9cB (1 0) *fll*.SCfc#S$Lv\, cti{cJ;o 
T, «ftu*, StmSW-ezooxT-— y*J»*Wteffi 

VX^ (R) E|«2nft/W->%fiR)ISl (P 
L) *^LTSfi (W) ±tc^-rsS^Btc*3l/> 

7— is (WST) *-©gi 1 OXf- s/*i:ti3Siz:bfc 
3S2©Xx-:>* (14) il(0^2c0X-r-^±tcge 

(2 0) ^^fcttOT'feSo 

coo 1 4] mfrz>*%wic&ti),£^ *%k<Dmmcmm 
-r ^©m i oxf-: viammc&^rjim'mvmm 

©*£M/c-e5C fclc.fcoT, ^(Dm i CXf- ^©/Jn 
< , r-fXHi/a ^OttfMftt^ftW-r^W-aiSsfli 

[0 0 15] ^<DfHiJ=g§cQ-HJflJt±, 

*-©3S 2 ©X-r— 5>tt, — Mi: LTPR 

i oxf- *J<n®wm±.-v. f©S i oxf- 
^£&S£:£i»c&l&g£»cEB2nTv>£fc©-rfc5o c 

©££, ^©gll OXf- ^©^OfC^-ODM 2(0X7" 
[0 0 16] *©^^JRfcJ:a»JttB«rt<D 

k i <d>\7— zmwrnm (i o) 
ct^atui". cot*, nmmcizzcDm i ©x^ 

^fCcfc£S5ftMigef*l©filBi:> C©Bftffiig©*1.{»J©m 

^cofSB k (Dm-zzoim 2oxf- t J*&*hi<&%>fflm 

gfi (10) tiASilttfaSL^ c©i:#, Rf-M 

[0 0 17] #(C V 3 0«Jl£atB»4, 7X> 

(R) fCjgj££nfc/^ — >«:S)tlf— L^ffl^tli 
(W) ±(cfE¥-r«l5«^BfC*5V^T, ^©SftkT-A 
0«^sti»Jt-^ItfSiJSB (18, 19) tfgEBSftft 

xf->* (4 1) ccx-r-^fcB^enr^off 

WIIB^ai-rS^ai^B (4 4, 4 5 A. 4 5B) 
iti"mB*^fflbTII)te-AO^««:H-SiJ-r*fSfc 



*ow-sij«B*nas±#LTfc, ^©^ai^BtCcfcoT 

[0 0 18] 4 ©«Jt«Bf4» VXf 

(R) »c#J«Snfc/<*->*«!ISyftS3R (PL) *ft 
LTS« (W) ±fCS^-TSIS^BfC*3V>T, ?(D& 
»3tt*3ROtti«lWtt*W-jB!|-r*W-S!J(BB (2 0, 4 2. 
4 3) ^SBB^nfcX-^-^* (4 1) i:, cOXf-^ 

K«*6nT*©ftw8B*?'irai-rs»ap*fi (44. 

10 4 5 A, 4 5B) ^*-T5tcDT'fe5o Mft>5*?8 
Wlfc«J:ntf, ^OfHWSB^fflfflUTiieBWttJSrttiWf 
*IBfc J C-0«-»J«B« t »B±»bTt>» ^©^ai^BJC 

j:oT^ai^n^fci6, s5ftauu±^©?as±#©igsiF 

[0 0 19] &»C, *|glP!©SI 5 ©Bft«fi«, TXi' 

(r) icnm^nrc^^-y^myt^-^m^r&m 

(W) ±lcte^-T5^)tgBfC*3V^T. ^©VX^t^ 

m 1 OXr-i^ (W S T ; 4 1 A) ^©Bft tf-A 
20 ©«ffi*I+«iJt-SH-iiJSB (18. 19) *<»«Snfc 
S2C0Xr-i? ( 1 4 ; 4 1 A a) t, ^<om 1 OXf 
— v'i: ; fOSl20Xf- ^©RmcffiBSn, f©!2 

©x^-^6e#r*s»*3(t»f"r«»f'5i!W»« (4 8) 

ft<ss±fiLTfc, ^(omm^mc^-D-cmim^mm 

30 [0020] c©ig£\ *©ira»a5#©HWtt, 
m<om,*mmtn (48) , x»»£«MEsnfc*w*-i? 

vx* (r) tc^fiSc^n/c/^-v^tai^^m (p 

L) %MTM (W) ±fcS^-T^S) 1 6^B{cfev* 

r, j E-©a«*««fbTBf3t©««*»» , r*3g i ©x 

x-i^ (WST ; 4 1 A) *©«iatt¥3&©*S«W 

tt^w-ffiij-rsttfflijaB (20) tf»«?nft*2©xf 

— V s ( 1 4 ; 4 1 A a) -?"©^ 1 OXf-i'tfcO 
40 3! 2©X^— ^©HfcBEB^n, fOS2«Xf-v ! 

*^e»-rsj»*a»f-r*wf«asw (4 8) t. zmz. 
^ffl l TttBWttsrtta-r s istc ; t<Dmmmm&m± 

SLTi, X«^©ItI^Bft^iCg£^A,-C^Tt>, 

©wf»awt«fc-3Tjifte#*«ia#«n«fe46, b^»k 

« *©fflft±»t»©IB Sft^Sfi** 1/ >o 

[0021] c©ii^fc, ^©^gi5W©-^j«, live 

#^©{g^@f*#|s4 (4 8), Xt4iaBW«E*tl/£«f*: 
so [00 2 2] 



(5) 



$fBH¥ 1 1- 1 3 5 4 0 0 



\s>x%m*'StsWLW& i A>e.*nn*nfcs^ i l 

;l/R<D/^->ffi (TO) OXUv h«OHHMHH**!a 
Wt5. BJlBtlLtUtt. KrF (i£g2 4 8 n io 
m) , §L<I±A r F mm 1 9 3 n m) ?Oi+->7 
U— «f3tt, Y A G U— »f OiSIBgE, XttzKfH^V^O I 
IS (i£53 6 5 n m) 3F*M$fflTSrS<> 1 fl<DpJ 

>77r?^ (oft) ©Riwssoi!«jomaoflaw»ffi* 

[00 2 3] U?-*;bRcD-5-©JS31£ft I L{C«fcSga^ffl 
«c9 (03#SH) [*)<D'*Z-><Dmit. SM^IPL 
^LTM$|3 (/8tt. l/4<g. Xtil/5fiS 

W±CDX'Jy h«0«3ttfl|«l 2(cs^^ns„ WT, 
fi»Jt*«P LOJtt*AXC¥fT»=Z*ll*ffi0, Zfi&fC 

j£S2rGUCtt£t*3ME2ria] (IP'S. BIlOfEEStcS 

k»otxi**«i?), can*, hi * 

[0 0 2 4] 7c?\ , i7X/^WCD7'^-1'^^'^^cD^-7 • 

ff«iB3tt¥JRPLtei*«i,Taatt&ft-r:fc*>, 

> 1 6 ©8*mfB*|#±frai3R 1 OrttOZ^^^ 

vhaaa&KflassnT^So /wvK-t^i 6 

3 0 7'5f'p<Vh-tr>-y- 1 6eDfcffli*><k£:$3f&ft3M&P 

[0 0 2 5] ^!fC, Uf^^R«, L/f?MT-^R 
ST±fcJ*fflft»teJ:oT«fiF*n, Ut^UXt-^ 
RSTfi, Y73|pjC¥fficBHB*tlfc2*0^ F4 A 
St>*4 B±»CX7' ^TUvy^LTY^lSjfC^Ki so 



B±tC, S TtteffiiitCXT'— ^7 

U>^^LTY>3[6lfC^lftgffitttPJfflXx-v i '5^ 
«B£ftTV>3. 

[0 0 2 6] B3»s Ufi'/PXf-yR S TSD'ttifiJ 
fflXf- ^*5*jj^f 3 tC&l^T, 
Y7?[p] (jta^lfi]) fcfatffctf^ K 4 ARt>*4 BfC&o 
T> ^n ; en^ia^cOUx7'€— ^^?tCj;oTY73[o)tC 
Ig®i£n3<fcdlcU^;l/X-7 L -v>R S T, &tmWffl 
Xf->*5tfSI?nT^5o ^K4A, 4 B<Dg£ 
tt> iSBMOUfi'iWf-^R S TO^iJXhD 

[0 0 2 7] fit, W-SiJfflX^-^S^CXTjlRltifffl 

ttlRlcftirZ mytytO X y >y h KOKHBIIIM 9 . ± 5 
IE6ttCt±S^^P LOUT^Jl/RftfOUMM&SS c 

*<«BS#3:<, IO, fH&ftfflcDb^;URi:^c01? 

HHHBictf-iin**, «nat¥* P L 0«W«ffcKiE»K 

[0 0 2 8] COJ:5lc*fllCPtt, S?Pl£6ffl©i1ifJffl 
Xr— ^5A<attteBW*6tl, *3fc<0bT^ ;1/Xt— S> 
RST±fctt» U^^;l/RCDftetCftPJfflcoa?«t±m«c* 
tlT^^o BP-£, Uf^l/Xf-^RSKi, j£SSS 

mz-ms&^rctb, uf^^f- ->"R s t co/j^ft. 

S T^r^O^SiifC^ST^Sfcit), S7tXScOX;b--7° 

t— ->'r s -xom&mmzvz.'^T-—. w&&mm.<D 

[0 0 2 9] Sfc< AVK4A, 4 BfC*f LT+ Y^ 

ic&mznrc i<— «f=F»w- 7 Y*>e. uf^^xf->"R 

S TO+Y73(Rl£OMffi<0^i(l^fC U-+flf-A*<fig*t* 
tl, +X73l6H£lSB£nfc2ift©U— tm$ft7X 1. 
7 X 2*6bf^^Xf-^R S TcD+X73lS]<DPJ®£> 

7X1. 7 X 2lC«fcoTU^^;l/XT— ->*R S TcDXffi 



(6) 



»BH¥ 1 1 - 1 3 5 4 0 0 



toiwa i o£«ttstu iwjwR i o 

^^TU-7^-^^LTl/f^;l/Xf-^R S T 

L T - Y fc * ftfc U— *f TiMt 8 Y 6 ftifflffl 
X-r-^ 5 <D- Y^[p)CDfflMcD^I!i^tc U— «f If- A*' 
BB**«*U !f=F»W-8 YtC^oTftSiJ^n^ttiBiJffi 
X-f— ^5 0)Y*«tfi»JW3R 1 oicflwesftTvSo 
Y(*Ol/-1f¥»W-7 YM8 YOjfctttt, *ft«XY 
^[Rlk:»t>TMW««9aD*i&. BP-B«M»IC*JRPLO 
ftttAX^ffliabT&tK U— *fT8lW-7 Y&tF8 Y io 

7 L -^5 0^S>5"iS]^fiiB«:tt-ffl'JLrv^o 
[0 0 3 0] fbt, ttfcWttflmwiWffc, u**;i/X 
■r-^R S T*+Y#fafcf*iB;£-ti:"t\ S*MS 6 SStfJJ 
nB« 9 £S -5 «fc 5 t£ ft$Jffl Xf- ^ 5 * Y ^nqHc^SSf 
•fT»tf-7Xl > 7 X 2fr6CU- tflf-A 

5o COfctteU— «f=F*W8 YM7X 1, 7X2fr 

-T^o ftfe, C©|«Jc|S*P*66*RaMfll«9k:»LTcfe 

* sir 5 >r > h Mflta^ffl i^Ttaw-r tuf £ v\ 

[00 31] -73, ffWlCte. Uf^;l/Xf-^R S 
TtO^S^lRj<Dfa««fi-ffliJSftftl/>A^ Wt<Dtttb\C 

u^*;i/x-f-^RSTtffiaw««9T»cat"ft«, is 

tfU— <f=F»W-7 X 1 . 7X2A^OU- 9*lf-A#l/ 
f^;l/Xf-^R S TOSISatcggltSftScfe^tCft 30 

h»aa*fflv>TRtefta/£:«). i/-fTi$tt7x 1 . 

7X2 fr6<0U-1f If— Atf&tfJftS C fccD^|fr&«*K 

[0 0 3 2] 0UCS^ ^x^Wt^ia^c0^x^4-> 
/WMlT^XAXf-^WS TllcSfifStl, ^x 
AXf-^WSTttSfil 3±tCXT— ^7'j>^ 
ITXm Y»Ift*c»»gft*c«|l*ftTl/^*o ^x 
MXf- ^WS TlCte, ^x/NWOZ7?ftcO{4© 07* 
-#X{ug) , aff«ftft*W»t*7t-*x- 40 
U >y««fcffl#&$ftT^5o £«l 3±tc^ 

ft/cftPJfflX-r-^l 4^*H*ftTl/>So ftfflfflX-r 

*tfffl#&*ftTV£ 0 
[0 0 3 3] 02ii, •izxAXf-^WST, JSlXSWM 

T, ^fil 3£D^ffi(Drtgptc(i(5lJ^(fm^OSE^JT33>f 
;U?U^a»iiSft, ^XAXf-v'WST^E &tf so 



10 

fWfflXx->M ^Offiffilutttft^fta-^fc^fcfll 

mAoT^ft^ftTS^r-^^WIritSft, cwffi^e- 
^{Ccfcot^XAXf-v^WS T\ RtfftifJJBXx— >* 
1 4 0X771^], Y^fpj^4H> RtfHJfEft^SV>tcJSii 

tcMau^ftrv^o ¥ffi^— *£o^tw\ w* 

tfWH¥8- 5 1 7 5 6^«(CfeV^r«fcOB«HCBB^ 
SftTO^o 

[0 0 3 4] *0JO!>x/\Xx— S^WS TH\ 

— ^WSTtt* 37*- #X • V"<V>i?m*ffi7LZ>t# 

tS^XAt^ (^XAW^Iii) <)X/NXf 
-^WS TOffiBW»Jffl©3*v-*fil 7^:^200 

aw*^H«*ftTv^*o 7±tc«. x^ 

iru at/YTjfRjcofaHStp^^ssipv-^ c^h^) 

h"tr>-9* 1 6"p«a-racfcfcckoT, -^xaxt-^ 

WST C^x;nW) COOT^tf Is** )1>R (D&temctt't 
SfflBBfllA^aSftSo 

[0 0 3 5] Sfc, JHflflJXr-— S>1 4 0gPi, *x 

^x-r— i^ws T±co^x/>w<os®i:(5ff|p|i:i;*tc 

I2££ftTV>3o ^LT, ItMfflXT— >>' 1 4k:tt, a 
■ P L«raiHLft»)t)ttO^SBO*fl[^IHiafcO 

<Ox*;l/^ (A*fx^;^-) fc»OJtt« 

-b>*<fct)**Bas*ii*-* 1 8, t9»ye**p Ltct 
sx'j7 h«©ajttffi« 1 2 rtt?ofia*»**w-»r * 

fc»0)t«-b>"9-«fcDa:Sfia*tr6-fe> , 9"l 9, fttftt 
»1fttSKfflOX'J 7 h 2 1 X, 2 1 Y^fg^^ftfcffliJ 
5£«2 0#B5£SftT^£ o »JSt6 2 OOXttOXU y 
h 2 1 X. MYdOX'J 7h2 1 Y<D&mmzte*tl 

0, atf««^>**J:r)ffiH«ttlii5fi^«l«*ftTV> 
5o ftfc\ fOX'j7h2 1X, 2 1Y^t?0fc, 36 
BmU(Dx.yi/^m^Xi>^\ ^UT, Silti^x 
^ I 8<OSifcB6tt, l?^«S^l 2^a^^§^tcjg^^ 

i 9<Dmmmmm 1 o±m«or i o\cw&stix^ 

[0 0 3 6] PJ^1S2 Q<Dm&<Dym*L>*)-(D%i 

mmmm \ (o^m^mwm 1 1 ^^^nri^ 0 

co«^ SIBit^JRPLOlSfllWttoW-WWtefi, 11 

3©l/^*;l/flj©tti»WXf-5; 5 ±£0S*fi6^W 
««9fc»»Sft, »Ip«9»CJB«SftTV^*»«v- 
* I MO«tf-)XAXf- ^«tet»KSft, *o«*w- 
W2 0±tDX'j7h2 IX, 2 1 YWhf nxs 
fRj, Y^fRKCjfeltLOO, HEaP03tfl-fe>"9-*>6<0«itH 

1 ITU *0*m«#*fflfflbT*0*B«v-* I M 
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<T>U>X%:mW}LXm7g.<D : r-< Xb—fa ^©SSBtf 

tt*ifiE'ra*M*fcB&tt5nTfc»>, o«c 

[0 0 3 7] H2IE*^T, WKfflXr-fl 4 KB*. 
^nrV5S8*f«*— ^ l 8> Mfttf^-fe^+J- 1 9, & 10 

tf»j£«2 ocojsgpo^m-tr^^to-tr^-y-^a, {5jn 

•)xaXt->*WS T(c}g®$nT^-5i:. -tr 

-trv-y-A^syeffl^^x/NX-r— >*ws T*^^msnfc 

It^lfflX^— i>* 1 4tC^te>nrv^fc46. ^lAXr 20 

•>"WS TcO/hSfktCcfcoT, ^lAXf- i?WS T©if£ 
l&2JS-f»JfflItt*<|pI±L, SftII©7;l/-77 htfifc 

[0 0 3 8] 3:fc, 5£B 1 3£*fLT + Y#|SjlCi8B3 
nfcU— f^&fH 5 YA^^I^nXt — ->"WS T<D + 

73|S]tiaCi5n/'c2lfficOU— y^tf- 1 5X1. 15X so 
2 e> 9 x^X-r- ~>*W S T © - X (S]©ffiiJ®£0^iJSt 
fCU— tftT-AA^3**n, U—tfT^tH 5 Y. 15 
XI, 1 SXZiCjJoT^XAXf— >*WSTOXi 

w. ybb, atfiateftA'w-awsn, tHMB#H 1 ©± 

C^TVB^—tfrfc^LT^x/NX-r— ->*WS T©3§fi 

[0039] B4u, ny&t<o*Mttt\/*?—m<Dim w 
attf)^x/xxf—>'ws t, sa'ttsiJfflXT 1 -^ i 4© 
BBS©— flflJ^U COS 4 iCTn-f d; ? Ic^xaXt- 

BttffiJi 1 2 tfff-iBWJXx-i'" 1 4 ±IC J: 3 tclt 
iSiWXf-^U^Sl^t, U— tm$fH 5 Y, 
15X1. 1 5X 2fr6©U— Atf, r>x/\X-r 
-->*W S T©WS^ennTI+MiJfflXx-v ; 1 4 (DBS - 

mi 1 5 ym i5xi. 15X2 frsffensw-sjfli 



^T-fl 4<OfflB*K»Blc*J»-ra. 443, fS^t 
- * Sr^-TV;!/- zfTmm-t 3C£fc:<fcoTfc I i'X/\ 
Xf->*WST, StfttiffJ^X^-i/ - 1 4©teB«*S: 

iwap^i oii i >iAX7-j''wsT, ay 

ftfflJfflXx-->* 1 4 ©ffiEfcJFE^— ^fcfBVT*-:/ 

^-T^s-MUfo-r*. (iu u— *f=F»«-i sy. 

15X1. 15X2©ffilC, ^xaXt-^WST, R 
tmBfflXT— 1 4 <OffiB*Br3S«*7?1*W^-*fei6 

SSnTi/^^tBB-Ptt, ^4aeo'Jx7x>3-yn 

[0 0 4 0] m i 

p L©fflijffifcti, *x/>>w©«B©ifi&©ttiiMtfcxi; 

•y hB**M>fc«BU ^©SW^tct^T^^^n 

XffiB**Wr*j6JA*WS©BMiffiBttmifi (AF-fe 
<flEISnn>8. ?OB£{ftBttti]$<D4fetiil& 

mtcs-^-c, ^sjsye(p©^x^w©^gQ^a^^ 

wmm^T—'j 1 4±t»±*©«iMifl[B»aijfiffl 
©s^E^r^-r s avow t, »Sc * nr v > s . 

[0 0 4 1 ] *|e, *OT0«BB^B<Bl&frfi:o£tt 
SfrT, >7XAXf-: i>ll!l©ft-8PJfllX-r-:^l 4 
fcffi^Tta&tt^P LlcM? 5S)fetI L©A*tftS 

T'©A*f^a^m-pj-rs/£a6fc % 01^^ u?-* 

;VXf->'R S T±tcSftffl©l^£;l/R# n- 

^(om. mA\Z7fct^r>^ >>XAXf—>"WST(it 
£l 3±T s fflUt£+Y7?fSHCf$i8U t«IXf-i?l 
4**SB3t^3RPLlc«J:*B}ttffiBl ZKfafrr>T&m 
■T^o ^©f£, ttSJfflXT— S> 1 4±©b§WS^x^i 
8 ©§3fcB#Bi1£«* 1 2 ffiBT'fhifJfflX-r— >" 
1 4#f?ibU C O^iTMltx^ 1 8$r:»LTS5 
ftjfcl L©316BtfJH-iiJ«n*. 

[0 0 4 2] 1 01?(4, *OW-B*nfe3ttB* 

ISBWttBWJRl 1 ic«$St5„ c©ggfc, 0Uj(.{fBn 

TB&n«n-BBt>«$Bi«ttBff« 1 nc«*ft*nT* 

•?> JBBftttBBftl ITU 2 o©H-fflfitcS^^ 

t, 1 rtr*^x^^n^^a*^*s^^p L 
tA*fr*3ttB*M»wtc»j|fr*fcj6©ffly»%n[aiL 

AWi'D-Ksnso -?-©^ 02^^-r<fc'5fc, itffl'i 

fflXf->-l 4(iByCBBl 2^6BnfcffiBK:f#» 
L, ^XAXf-^WS T±©£x^W©*p>i>tf$3!ett 
fiPL«3ittAX (R^flWl 2©«P*W f^JfifcffiB 
■TS^^lc, <j7x>'^X7 : — ->"WS T©^KjA^f*5n« 0 
■)xaXt->*WS T#ffj&(p-C ! ;i&.5fc£tc«, EI 4 tc 
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^"Tcfc -5 tc, U— »TFj*frW-l 5 Y. 15X1, 15X2 

-* >>i-?ttT>mm? s c t ic & -d rim 
[oo4 3] ^n'ik, wmm^f—. v\ Atmymmx 

2frP>f#iSLT\ <y-:n/\X-r— ->*WS l\c\y— -if^Fmi- 
15Y. 15X1, 1 5X 2fr£<DU— *f\Z-L.tfmm 
SftS^-Mc&ofcBf^T, «i7X/N7.-r— i^VVS TOii 

£iT. \y^^flR<DT^^^>bm7t>tlZ a Ct\t 

ns 0 

[0 0 4 4] #5fC, 77^y>hty-9- 1 
X/>W±£Df?T5£<7>>3 v (+}" > 7/1/ J/ 3 -y h) tc 

tttS 2 nfc ? x^v- ^ (OffiB fc&WlT S C t <}: o 
T, ^X/\WO§>'3 -y h^<OiH?'J^A^a6P.n 

6<DK»<D^— X^^fitcg-^T, ^iaWOM 
*f#i0»3-y bW&Ll'l-t >VR<F>;\$ — >mt<D{ilS. 

[0 0 4 5] ^SSftEHca:, H 1 tc*5t,>T, Btttt I 

iSR S T^LTU^^7bRA^+Y^f6] (X«-Y?j 

2£*fLT^x>'NX7 L ->'*WS T^LT^XAWtf- 

x?3(r) (xa+x^rpj) icmmn • vr (/3t±s^ 

&P L*<S(gflR*a»-TSC:i:fC < fcS 0 fLT, lO© 
•>3 7hW'\OS)tW7t5i:, h,iaXt- >'W 
STOXf7 ¥>7lC&-3TX<D~> a -y hflMfcb<££E0R 

sjt^tti, m 2 3 t/^-r <fc o 

^©ttiJfflX-r-v' 1 4, RtfU^^l/Xx— ~>*ffliJ<D 

So 

[0 0 4 6] gfc, »)t«(ca;, fl»JA»fBaWJS 1 F*9T*IS 

l 1 fcflUfcStu 1 l 

^SnSftScOfHBMl, BctH^sR&Ti&SflUafciS 



b*«-*u cow-we**±i!Pj»»i otetwe-r*. 

•5o 

[0 0 4 7] UUl#, fflHtO«Jl£"e»**«, *#J<OJ2& 

It, ftfflmxv—iS l 4£SS7ttl«l 2{8Jtc&i/jLTtf 
»J*tf'3. BttHiUcl 2 rt«D«l*J5-tt*WE 

io -fS££fi, b^/l/R£b^/l/X^— j>*R S Tfrio 
Rfcl/ 0 4K*5^T\ ;fe>+M 9£35ftfl 

«12|*n?X#|RK Y^t«»bjS:*<&Ba«»**W- 
ffiiJ-TSo COfgKC, tttffJfflXT 1 — >* 1 4Offi^cfc0iE 
«»C*i6S^S*^ntf , ^XAXf-v'W S T tlft^S 

cos^t- * am rt <omm-r- * cDiumzmfe-? s * r> 

[0 0 4 8] ^X^-S^lOftaiJfflX-r- 
20 ->*5, Sa'^x/NX^-^iJcoftSiJfflX^— 1 4£fll 
l/^T, «»«¥3RPL©«S««!l3t*ate-r*ftf^fco* 
SJWTSo COt§-g\ 0 3tC*5V^T, Uf7;l/Xf->" 
R S T«+Y73[6j{Ct#^LT, it«'JfflX7 i ->'*5±©S 
W6*«fiaw««9rtK:S«!c4-* 0 c©i:^. WiiifflX 
^-v 1 5 tC(±^S73lSlO U— fT^tfr 7X1, 7X2 

ifTl^ti- 8 Y , 7X1, 7X2 cDH-SiJMtS-^l^TftffliJ 

[0 0 4 9] COfc^fc, R»cB4WLfeJ:5»{:, 'i'x/N 

30 xy L —iSMt,ci,m8t.<Dmm~?-? i ucomm&yt^ 
PL^LTiS^^ns„ cottJB-p, 04(ctsv>r, 
mmm^—>" 1 4 *e»ur, oioxy -y 

hT'^-CDfgS^-^ I M£0^X?3(pI> YTj^ltC^fi 
L, il!l^fi2 0<0lS*O3tt«-fcy9-Ottae^*tti«W 

otas, Ro ; =i>h^xh^ist)P)nso cne^j^ 

*S*«fct), 1 1 tt, Jg^^mP L<DJ9 

40 ^®!(0--<X H7t- *XffiB, f-fXl — -> 

*So c©^»ifi«±$ija3)^ i oi;Msn, ^<o^»i 

atfWSIEHfcffl*. i^JSiJ^l 0«j9^^ 

[0 0 5 0] ±IHC^)5g©ff$«T-{i, 0 2fC^-rJ:7 
fc, ^xnxf- y'WS T&tfftiflJfflXx-v'" 1 4«, 

-^7X/^XT— i/*WS TaafftiiJfflX-r-^l 4^r2^7t 

so wfi:iKi6-rs«fig€>RrftiT*feSo fct-, ^»c, -^x/n 
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*e*^t>*fc«piTB»"r sis 2 (Dmm(omm\^ 

B5*#JIBLT«M-r*o Xf^^-TV 

[00 5 1105 (a) tt*OToaig»)tt«HO!>x/N 
Xf- y«*5Vr¥ffiBK B5 (b) tt^OIEffiBITfe 
0, 05 (a) , (b) fcl&^T, a£S23 3<£>±ffitCX 
^l^t:Sot¥lTl: 2*coxttU-7*^-< K3 4 A&tf 
3 4B«I^n> XiUz/^K3 4AM3 4B 
^riffi^-r^cfc^tc, Y^jfnJ Gtfi^ft) tC*fflgl,>Yffl'J 
-7^K3 2tfKISnt^5o Yfft'J-Z^F3 

3 4 A, 3 4 BtC»oTX^fp]tC|gffij^n^o 
[0 0 5 2] £/c. K3 2tC»oT^n 

^nYTjfpJlC^f&gftk:, fiOSWCjftfrte ^x^X-r 
-S>3 K S^m-S'ifflX-r-^3 S^BHB^tl, ^xm 

wA«Ba»««p*n, tfflixf- ^3 5±tettj8««* 

-?18, B8JS£f£-tr>+>- 1 9, atfiB«3gfi2 OtfH^ 

-^3 5 0l£ffi«*n^ f nx7*-^7 , U y^Lt^ 
883 3±lcicB2ft s toNXf^3K ROWJUffl 
5«*n^n3S±£tC^ia^C[)U-7'^:--*«: 
MTYiUz/^ K3 2tc»oTY7j[^tC|gffi|^n 

S^^n^nfflittCYWUxZ^-Y K3 2, RtfXtt'J 
-7^ K 3 4 A , 3 4 BlCftoT 2&^fitycBI&Sn 
So ^ LT> *0]fc:*5^Tfc, a30l/f^;l/Xf->* 
9 ,z F»ft7 Y, 7X1, 7X2, 8 Y tmffite 

Otf-SWa*tcS^>T^xyNXT--> ? 3 K Rtfttifflfl! 

xf-^3 5 ©tti^iiiajtfuipjnT^*. t<D 

[0 0 5 3] *0Jlc*3^T\ Bfttt©jffi«x*;l^~, 

J:^B>t«iWc^LT-Y7?fatc8tn^:f4B^^x^X 

3 5tf8l«o -7?> »)ttWpk:tt. BftttlCcfcSBtt 
«Wc»LT+Y*ift(c|tnftffillte||-WfflXr-s;3 
5*^jK-r«o «)XAXf-^3 1#X#|*K 

fcm, ^XAXf-^3 1 ^YiUx7^V F 3 2[Cffi 

oTY^fpj^^ii^Kj-rscttc.toT, aii/ 3 7h 

[00 5 4] ±2©cfc5tc*ff!Uc J; *Ui\ Yi'J-7if 



-f K3 2tC&oTt«fflXx-> ? 3 5A^X/nXt-^ 

owv>x^-^oisij»3i»jK6<H*«tiajtaE*iai (y# 

IrJ) ©JB»-ett, tti9JfflXT— >*3 5*(K»rrs&Btf 

*t^«tc, ^x^x-f-^3 ltt/hsaft, saltan 

SWfelRl±LTl>So — #j6*2rlRl (X#F&J) left 

— >*3 1 frtbftmZftT^ZTztb^ ^xaXt-^3 1 

[00 5 5] &*5, *«lfc;&^T\ 135 (a) . (b) 
2 f^mimv^ J:^cYttUx7^ K3 2 fcMWfc 
5g2(OY«'Jx7^ K3 6*X#!R]lc»I&gftfc:BEB 
U lOY«'Jx7W K3 2tCfttBiJfflXx~> ? 3 5 £ 

20 XAXf-^3 1 *X^ra^>JITO^*ISoMWfllBt>ia 

[0 0 5 6] $/c, ±IB^m 1 <D^ffi<D&mT?tes m3 

!3 2^^x/NX^-> ? {l^ t i:^^b^^;l/X-r 

«\ ^x/NWtfttBSnS^X/NX-r- ^WS T. 3 1 

sfn^nioRtt^nt^stf, «?xAWtf«i?n 

30 «»)XAXf-y*)iafflK»T«»fit>o L(D^ 1 
OcD^X/nXt— ^T?B)ie*fTV\ M(0->X/nXt- 
^77^^>H OtHIL & * o > r> x; ^3^^^:^f 5 

>Wc tl/f^;l/R »cB £ ft 3 »ft <a Uf^;l/Xf- 

^M«f Lt, Ctl^^U^^;I/*J®^^x/N±(0ll 
— 05/a h^WcBJtt^feft (7*— #X{4B, Bft 
KRAfTO) *£*TBft?-««fc3*cLTfc«fcV\, 
[00 5 7] Jfcfc:, *»W^OlB3<D*SfcO«!BK:o*B 
40 6&tf0 7*#»aLTlHW-r*o *0Ott, ^xaXt- 

^■e^D, meRifmnc^^rm 1 M@2t:wjst 

T> SKtt^P UC<fcSBftfiH«l 2flte«>XAWtf 
EBStU ^x/^Wti^0^^O , >x/^4-^;^^/^LT^ 
x/nXt-^'4 l±tCfS^^n, ^XAXf-^4 ltt 
3±tCfiflUOTS : e— ^^C^oTX^IpI, YT^rn] 
tciglftSns<fc«5tc«B5nTl/^o ^0^t?*5*^ 
so XAXf-y'4 1 rttcti^x^NWO^*— *x(SB, S 
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xaXt- S>4 1 tc&^xMW^ffltTcfc-Mc^ftft I L 
[0 0 5 8] m 7 «, 06O^lAXf-i?4 1OfI 

8, Rftaty^-feiAtJ- 1 9, XUy h 2 1 X, 2 1 Y» 

x-~>*4 llt'M^-^ 1 8<Dififilfi:{±, fi^Stf 
■p**S*SaSft«rt2Ht-src4&(D|HIg|J4 7*<flMSn 
TfcD, EH]gB 4 7fc3M»fiH«W-*iailL/T«^I LO 

So St, '?lAXf-v , 4 1 ±<0— PSlcTfflfiWOS 

TVS. Wit-It cn&oW-iliaMlloJWW*^^-* 

[0 0 5 9] 0 6tc-Sl5^l3^V^T^-rcfc^ 

PJ5t$62 0<DXU y h 2 1 YO)Sa5{C^U>X4 

S-b^-9-4 3fc«7'>^fc»«snTi/'>s. ^ct\ 

■JxaXt— >*4 1 <DF*Jffl5KttB-fe>'-y-4 3<Ojfi^jS 
jH-rs«J:-5fc^aiS4 4^S9:B«n, i$£PW4 4 (CM:* 
£&T5JfllttS:W"<rS82S4 5A^LT« H-tfHDtflipm 
B*DB»©»fl:J:9*S»«tf#l&Sn, E14 5A 

4 4li, Si7 (Omm&^-^t 1 8, S8S€yP>-lr>-9- 1 9 
Oififlf, ifctffc»«»*tH1i©IH]»4 7, StpV-*gB 
Ml 7, g*pgfl#4 6©JSgP^rtiiMLTl/^ 0 *MT' 

^OltS'JBflC, JSUtfB^x* 1 8 J f»S8*t?e.-b>^l 9 

-«^*nW4 4rt<o?^j«%y>LT^tosti«rc«>» *© 
gswx^./i/^— tc cfc o r y^'WD&mtiabmg.mtfm 

[0 0 6 0] ft*, *«n»tt«#J:0*«?*«*ffifflL 

; ?-n6oit«ij^B(Ojfi^{c^pF'WfciM®Lr^ai^tTo 
^OEHiaw (S 1 <dxt— s>) i:fHfliJ{gB©KBSii« 

[0 061] 08ti, 07CO'j7X^X-r-i/*4 1 tPfit 



4 1 A£/TxU CCOH8(c*3t/^T, ^x;\Xf-y'4 1 

«fcoT, H-$iJ=gB^Bi?fi«4 lAat, ?tl£(9l0>flM 

VbXXf-^ ^ SSS!^©&«, -fe^y^X, X 
tttf^XVtfffifflTrf?*,, LT, ^©f«ilOi 
(^HSy £ttLT«>x/\w#Bfi£n5i:£: 
fc, ffiBS*fcft5«*v-*8Wn 7jWKBStt, W 
BOtl-BttBKBB4(4 1 AaflK, <5iB»Pt&Sv 
10 -*OTBJS*ftfc»Pv-*ffittl 7 A, Utitr^ 
l 8. j$gtyP>-tr>+>- 1 9> SWSSr^-TSSPgW 
4 6. StfX'J >> htfJBJ**nfci«£«2 OtfffiBSft 
TV>S„ MIC, ttifflSEBBBBtt 4 1 Aa±*C«, 

sastt«:iaB-rsfc4i)CDiH]gp4 7Aw^nti/^„ 

[0 0 6 2] ^flfflcfc^Tfc, BJttJieflSBWttOW-B 

^(cm-b(Hebbbb«4 i a atvownimuftmmzti 

=¥— CiBri&tK 4 8 fc J: o T ^x; \WflUJtc «t£» L ic < t > 
fctt, •>x^w<0«M»»W*«#«ft**Cfctf* 
20 l\, HBfc, WiMli#KB^fc<fcoT^A&nSBJWx 
fc W^te 4 8 (CtrDT'Jx; n WdiJtc L tc 

[0 0 6 3] &*5, ^l^.{i*S2{c^1-J:^fc, "i/X^X 
r— >"W S T tfi-pJfflX^— >* 1 4 fcA<#«LT^Sfl* 
fiKT't, ^iAXf-> - WS T tltfflfflXf-^ 1 4t 

ttzmm? s * ^ tc lt t, * v. 
30 [oo6 4] $fc, ±m<Dnm<Dmmte*fm*7s7-'-j 

•7°T>Y ■ X** >a»5£©!SUe«y£l6fiK:SM! Ufcfc 
*«W«-JS«JttSoa«BJtt*B (Xf 

^^D+s/s-f-r^rsoB^BtetafflT?**. £ 

B)ttBfiO*a:6-r, ^x/Nlf*te@^46-r5/-cJ6 
cOXt— ->-?:ffiffltl,«SlS, Xfi'J^T^B^fcffl 
V^Tt<J:0>o 

[0 0 6 5] CcD«fc3{C, 2|EftW»i±j£B<DJ!flS<DJ&*gfC 

40 fi)c^^<9?fS„ 
[0 0 6 6] 

mi, vx*X«S«*&l&-r5riii>cDSJ!l coxx-^ 
(c«bTW-BBB*BAfcB 2 OXf-i'tffflfiKfitf 

fig, x{i«*ft^*©*s»wtt*iraj-r l- 

fc«Slt?, •vx^Xli»«*f4Bi*46-r*fc46<OX-r- 
^/hSfk, eB<LT?f?5fiJj£tf&5o f^oT, CtiP, 
©Xx-^©SiJSilttfi«riej±T#, Sf^XS(DX;l/-y 
so >y htiRi±-r*i:«»c, W-jB"J«B*««r«yfiB-b> 
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•9\ xii7>7m(Dmmmx.m(DXT-vfrc>ft%L-£ 

[0067] cnsoti-a-, S2oxT-y , tt 1 m 1 <D 

it, *<Dm i <oxf--is*mmcftfflfcWic&®-eie 
%o zrc mytv-L.tfMmi£rL%tiLm mytmm) io 

rut*!B i <DXT-isz®mt£-ez>mfflmmzffiz.rztz 

^= 

[0 0 6 8] Sfc, M^lf-A^Mtt^nsffiB (fStt 

is) gratis 2 <DX7—z?%&m-&ii:z&mmmzm 

[0 0 6 9] ^fC, *a^OSB3, Xtt* 4 ©BJtStfi 
XttB6©»)tStBfc:<fcft»f, 20(07.7" 

[0070] *©«r&aMw&e»^©fls^H# 
[iaffioi§!*^iftH^] 



[0 1 ] *5gBJ§cQf& 1 a*BO»B^OTB%l£B*ii* 
-f«&t?!JiE0T2D5<, 
[02] ilC'JxMf-^WST, St/MWXx 

[03] BlOUfmf-fRST, StfftifWfflX 

[04] *-CQMf 1 <DmS6<D^fCfeVT, ftfflfflXx- 
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